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Abstract 
The aetiology of widespread musculoskeletal pain is complex. Psychological stress is a 
robust predictor of symptom onset and persistence but not everyone who experiences 
stress goes on to develop widespread pain.  The aim of the studies presented in this 
thesis was to ascertain whether individuals with a history of trauma have an increased 
susceptibility to widespread pain when they experience psychological stress; to identify 
psychosocial mediators of the stress pain relationship, and ascertain whether these 
mediators differ, i.e. are moderated by, the experience of prior trauma and by sex. 
 
The trauma diathesis stress model of widespread pain, developed by the author, was 
assessed using structural equation modelling on data collected by two population-based 
prospective studies.  In the General Practice Symptom Survey (GPSS), 1,443 adults aged 
25–65 years provided data on the number of pain sites, psychological stress and 
childhood abuse.  In the North Staffordshire Osteoarthritis Project (NorStOP), 6,678 adults 
aged 50–90 years provided data on the number of pain sites and psychological stress, 
whilst the occurrence of surgeries, fractures, RTAs and burns was obtained from their 
medical records. 
 
Higher levels of psychological stress were associated with a higher number of pain 
sites.  The stress pain relationship was moderated by childhood abuse but not by adult 
physical trauma.  The relationship between stress and pain was mediated by attachment 
style (GPSS) and by social support (NorStOP).   
 
This research explored the moderators (in whom) and mediators (how) of the stress 
pain relationship.  Childhood abuse was identified as a susceptibility factor and adult 
attachment style and social support as the processes by which stress leads to pain.  
These findings have implications for both primary and secondary prevention; suggesting 
that a stratified treatment approach may be most appropriate.   
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Chapter 1  Introduction: Widespread pain 
 
1.1 Chapter overview 
The aim of this thesis was to ascertain whether individuals with a history of trauma 
have an increased susceptibility to widespread musculoskeletal pain when they 
experience psychological stress.  This chapter outlines the epidemiology of widespread 
musculoskeletal pain within the current literature.  As widespread musculoskeletal pain 
has typically been considered as a chronic, i.e. a long term pain condition, the first section 
of this chapter examines the distinction between acute and chronic pain.  The second 
section describes the three main ways in which widespread musculoskeletal pain has 
been conceptualised and assessed.  Within each description the prevalence of 
widespread musculoskeletal pain is evaluated.  The final section of this chapter presents a 
review of the research that demonstrates that widespread musculoskeletal pain is 
disabling and costly, and represents a significant health concern.      
 
1.2 Acute and chronic pain 
“Acute pain is the normal, predicted physiological response to a noxious 
chemical, thermal or mechanical stimulus and typically is associated with 
invasive procedures, trauma and disease. It is generally time-limited”  
(Federation of States Medical Boards of the United States, 2004, pg5) 
 
Acute pain can be extremely useful, by alerting an individual to the presence of injury, 
infection or disease.  Acute pain forces action to be taken by the individual, such as 
seeking medical aid or taking rest for recuperation.  Acute pain can thus be used to 
identify and address underlying pathology.  In this way, pain can be classed as a symptom 
(Croft et al, 2010).  However, the pain experienced by an individual does not necessarily 
always correspond to underlying pathology (Kongsted et al, 2008).  For example, no clear 
organic pathology is found in 80-95% of back pain sufferers (Traue et al, 2010; 
Wassenaar et al, 2007).  This subjective variability in the experience of pain suggests that 
2 
factors other than physical pathology are involved (Gatchel et al, 2007).  Indeed, pain is 
defined as  
“an unpleasant sensory and emotional experience associated with actual 
or potential tissue damage, or described in terms of such damage”  
(International Association for the Study of Pain [IASP] 2011).   
As with perception from other senses like vision, pain is a complex balance between 
bottom-up sensory processing and top down cognitive interpretation.  Bottom up 
processing involves signals from noxious stimuli travelling to the brain via the spinal cord.  
This provides information relating to the intensity and location of pain.  At the same time, 
inhibitory and facilitatory signals sent from the brain modulate the subsequent nociceptive 
activity.  Psychological and social factors thus influence the subjective experience of pain 
(Jones et al, 2010; Eysenck & Keane, 1995).  For example, pain tolerance can be 
increased by distraction (Wright & Raudenbush, 2010) and the intensity of pain can be 
increased by focused attention (Villemure et al, 2002).  The placebo effect, which involves 
a combination of expectation and classical conditioning (Klinger et al, 2007) also provides 
evidence of top-down processing.  For example, negative expectation has been shown to 
negate the analgesic effects of the opioid remifentanil, whilst positive expectations 
doubled its effects (Bingel et al, 2011). Pain perception is thus a complex process, 
consisting of sensory-discriminative, motivational-affective and evaluative dimensions 
(Melzack, 1999).  The perception of sensory inputs from cutaneous, visceral and other 
somatic receptors is influenced by mood and cognitive factors (Millan, 2002) and the 
meaning of pain to the individual at that specific point in time (Morris, 1999).   
 
This dissociation between pathology and the subjective experience of pain becomes 
even more apparent when we consider chronic pain.  The IASP (2003) define chronic pain 
as  
“pain without apparent biological value that has persisted beyond the 
normal tissue healing time (usually taken to be 3 months)”.  
(Harstall & Ospona, 2003, pg1) 
3 
Chronic pain can become independent of any precipitating injury, creating its own 
pathology with its own symptoms, and can thus be classed as a condition in its own right 
(Siddall & Cousins, 2004).  In support of this viewpoint, evidence for functional, anatomical 
and neurochemical changes in individuals with chronic pain has been suggested by 
neuroimaging studies (Tracey & Bushnell, 2009).  Different patterns of activation have 
been found in the brain regions associated with acute and chronic pain.  A shift from the 
sensory-discriminative lateral areas to the motivational-affective medial areas suggests 
that the cognitive and emotional elements of pain perception become more salient in 
chronic pain rather than the actual intensity of the noxious stimulus (Tracey & Bushnell, 
2009).  A reduction in grey matter volume has also been found in areas relating to 
nociceptive processing in chronic pain patients when compared to healthy controls 
(Rodriguez-Raecke et al, 2009).  This is a promising and growing area of research with a 
significant future aligned with the advancement of technology.  However, at present the 
results should be treated with caution (Ekstrom, 2010); studies often use only a small 
number of participants and the findings are not always easy to interpret due to the amount 
of data obtained (Lindquist, 2008; Tracey, 2008).   
 
By its very definition “pain without apparent biological value that has persisted beyond 
the normal tissue healing time” chronic pain is no longer linked to initiating injury, infection 
or disease, if one had been identified at all.  The likelihood of an individual developing 
chronic pain appears less dependent on any precipitating cause of acute pain and more 
dependent upon the individual’s “environmental” context, including psychological and 
social factors (Siddall & Cousins, 2004, pg514).  Individuals with chronic pain, and 
especially with pain that is widespread, experience a number of other physical and 
psychological problems, as discussed below, which could be classed as symptoms of 
their pain.  Pain thus  
“has a dual nature. It is both a classic manifestation of, and signpost to, 
diagnosis in many different diseases and, at the same time, a symptom in 
its own right needing relief and attention”  (Croft et al, 2010, pg3). 
4 
The prevalence of chronic pain in developed countries is high.  Estimates range from 
24% to 55%, with 12% of individuals experiencing chronic pain that is disabling (Croft, 
2010).  In the UK, over 4.6 million visits to general practitioners are related to chronic pain 
(Besley, 2002).  Chronic pain can therefore be seen as a “public health problem of 
epidemic proportions” (Sessle, 2012, pg1). 
 
This section has demonstrated that there is a difference between acute and chronic 
pain.  Acute pain is an adaptive response to a threat to the integrity of the organism, whilst 
the purpose of persistent or chronic pain is less obvious.  The distinction between acute 
and chronic pain is not limited to duration.  Chronic pain has symptoms of its own and can 
be classed as a condition it is own right.  Musculoskeletal pain, the most predominant 
form of chronic pain, is examined more fully below. 
 
1.3 Musculoskeletal pain 
Approximately 90% of chronic pain sufferers report pain in the musculoskeletal system 
(Andersson et al, 1999). Pain attributed to the musculoskeletal system arises from the 
bones, joints, muscles, tendons and ligaments (Arendt-Nielson et al, 2011).  
Musculoskeletal pain conditions include regional pain at a single site; painful disorders 
such as osteoarthritis and rheumatoid arthritis; and also widespread pain disorders, 
including fibromyalgia.  Together these conditions affect approximately 20% of adults 
(Woolf & Pfleger, 2003), and account for 20% of all primary care consultations in the UK 
(Jordan et al, 2007).  Studies report point prevalence rates of approximately 17%, 19% 
and 25% for shoulder, knee and low back pain respectively (Carnes et al, 2007).  
Prevalence figures vary due to differences in definitions and the populations tested, as 
described below.  However, it is clear that the reporting of musculoskeletal pain has 
increased between 2 and 4 fold in the last forty years (Harkness et al, 2005) and is 
expected to continue rising with increases in life expectancy and ageing populations 
(Suka & Yoshida, 2009).   
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1.4 Widespread musculoskeletal pain 
Musculoskeletal pain is best described as a continuum, ranging from at one end those 
persons reporting no pain, through those reporting pain at single sites, to those at the 
other end reporting widespread pain.  Importantly, chronic pain in a single site is relatively 
rare.  In a population based study in the UK, musculoskeletal pain was assessed in 2,449 
participants aged between 18 and 102 years.  Of the 618 (25%) participants with chronic 
lower back pain, 540 (87%) also reported pain in at least one other site (Carnes et al, 
2007).  The focus of this thesis is the phenotype of widespread musculoskeletal pain 
(hereafter referred to as widespread pain).  Widespread pain can be acute, arising 
immediately following widespread injury (Holm et al, 2007), however, widespread pain is 
usually associated with chronicity.  Approximately 83% of individuals with widespread pain 
meet the IASP definition for chronic pain (McBeth et al, 2003). 
 
In order to assess the prevalence of widespread pain it is first necessary to examine 
the different methods by which it has been conceptualised and three approaches are 
described in the following subsections.  First is the concept of chronic widespread pain 
(CWP), secondly fibromyalgia (FM) and finally the use of the count of the number of 
painful sites.  
 
1.4.1 Chronic widespread pain 
The American College of Rheumatology (ACR) define CWP as pain present in at least 
two contralateral body quadrants and the axial skeleton, which has persisted for at least 
3 months (Wolfe et al, 1990).  As Table 1.1 shows, using the ACR definition gives a 
community point prevalence of approximately 10% (Papageorgiou et al, 2002) - 19% 
(Hauser et al, 2012).  Similarly, two 15 month prospective community studies found the 
new onset of CWP to be approximately 9 – 10% using the ACR definition (Nicholl et al, 
2009; Gupta et al, 2007).  However, studies also obtain similar prevalence rates when 
not assessing for chronicity (Branco et al, 2010; Macfarlane et al, 2001).  For example, 
Branco et al (2010) used the London Fibromyalgia Epidemiology Study Screening 
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Questionnaire (LFESSQ-4) to assess the prevalence of widespread pain across Europe.  
The LFESSQ-4 contains four questions relating to pain which meet the location criteria 
for the ACR definition, but asks participants to report pain lasting greater than one week 
in the last three months.  They obtained an overall point prevalence of 13%, with figures 
varying from 10% in Italy and France, to 23% in Spain.   
 
Similarly, meeting the ACR location criteria, but for pain lasting greater than one day 
in the past month, Macfarlane et al (2001) obtained a point prevalence of 15%.  
Therefore, the research evidence suggests that the assessment of chronicity does not 
necessarily influence prevalence estimates at a population level. 
 
Other assessment criteria have also been used to define CWP. The Manchester 
definition for CWP (CWP-M) is a more stringent criterion of assessment, requiring pain to 
be present in at least two sections of two contralateral limbs.  By stipulating that pain be 
more widespread, the use of this definition reduces point prevalence to around 4.5 – 
4.7% (Bergman, 2005; Hunt et al 1999).  Using the CWP-M definition but without an 
assessment of chronicity, Thomas et al (2004a) reported a point prevalence of 12.5%, 
which was similar to those studies using the ACR definition.  One reason why the 
prevalence was similar even though a more stringent criteria was used could be the older 
age of the study population (mean age 66.3 years compared to a median age of 42 years 
in the study by Hunt et al, 1999).   
 
 
  
Table 1.1 Community based studies of the point prevalence of widespread pain 
Reference Country Definition 
Sample 
Size 
Point Prevalence 
(%) 
Hunt et al (1999) UK ACR 1,953 12.9% 
Bergman et al (2002) Sweden ACR 2,445 12.0% 
Papageorgiou et al (2002) UK ACR 1,386 10.0% 
Bergman (2005) Sweden ACR 2,425 12.5% 
Aggarwal et al (2006) UK ACR 2,299 15.0% 
Carnes et al (2007) UK ACR 1,922 11.2% 
McBeth et al (2010) UK ACR 2,182 17.5% 
Santos et al (2010) Brazil ACR 361 14.1% 
Hauser et al (2012) Germany ACR 773 19.0% 
Macfarlane et al (2001) UK ACR location, duration1 6,569 15.0% 
Branco et al (2010) France 
ACR location, duration2 
1,014 10.0% 
Branco et al (2010) Germany 1,002 11.0% 
Branco et al (2010) Italy 1,000 10.0% 
Branco et al (2010) Portugal 500 13.0% 
Branco et al (2010) Spain 1,001 23.0% 
Branco et al (2010) Europe3 4,517 13.0% 
Bergman (2005) Sweden Manchester 2,425 4.5% 
Hunt et al (1999) UK Manchester 1,953 4.7% 
Thomas et al (2004a) UK Manchester location, duration4 7,878 12.5% 
Svebak et al (2006) Norway ACR duration, location5  64,690 12.6% 
1
Duration - pain lasting > 1 day in past month; 
2
Duration - pain lasting > 1 week in past 3 months; 
3
France, Germany, Italy, Portugal, Spain; 
4
Duration - pain lasting ≥ 1 day in past 4 weeks; 
5
Location – axial skeleton, above and below waist 
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Using less stringent criteria, Svebak et al (2006) assessed the one-year prevalence of 
CWP in a community sample of 64,690 adults.  Although achieving prevalence rates 
similar to those using the ACR definition (12.6%), they did not meet the pain location 
criteria of the ACR as their participants were not required to distinguish between pain in 
the left and right sides.  Using their data, Figure 1.1 shows how the one year prevalence 
of widespread pain increases with age up until approximately 50-59 years for females 
and 60-69 years for males, with a female predominance at all ages.   
 
Figure 1.1 Prevalence of widespread pain by age and sex 
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Taking all the evidence together, the population point prevalence rate for CWP as 
measured using the ACR criteria was approximately 10-19%.  The prevalence of 
widespread pain does not appear to be majorly influenced by the establishment of 
chronicity (i.e. pain lasting for a period of three months or more).  For example, when the 
ACR location criteria were used, with a pain duration of greater than one day in the 
previous four weeks (Thomas et al, 2004a) or the previous month (Macfarlane et al, 
2001), population point prevalence rates of 12.5% and 15% respectively were obtained.  
However, prevalence is lower when a more stringent criterion is applied to assess the 
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location of pain (e.g. CWP-M).  Furthermore, evidence shows that the prevalence is 
generally higher in females and rises with age, reaching a peak at ages 50 to 69 years. 
 
1.4.2 Fibromyalgia 
At the extreme end of the chronic musculoskeletal pain continuum is fibromyalgia 
(FM).  FM is widespread pain in the presence of other somatic symptoms, including 
fatigue, sleep disturbances, headache and irritable bowel (Wolfe et al, 2010).  FM also 
includes the perception of previously innocuous stimuli as painful (allodynia) and reduced 
pain thresholds (hyperalgesia) (Arnold et al, 2011).  The 1990 ACR criteria for FM 
requires CWP lasting for three months, with pain in at least 11 of 18 tender point sites on 
palpation (Figure 1.2) (Wolfe et al, 1990).   
 
Figure 1.2 Tender points 
 
  
Source: Wolfe (2013) 
 
The ACR 1990 criteria for FM provides a population prevalence estimated at between 
0.2% and 5.5% (Alvarez-Nemegyei et al, 2011; Santos et al, 2010), as shown in Table 
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1.2.  The LFESSQ-4 was used in the assessment of FM by both Branco et al (2010) and 
Perrot et al (2011).  Branco et al (2010) assessed the accuracy of the LFESSQ-4 by 
performing physical examinations on 1,125 rheumatology patients.  The resulting 
positive-predictive values were then used to calculate the prevalence of FM in their 
community sample.  Physical examinations were also performed on a subset of 96 
participants by Perrot et al (2011).  This method gave a prevalence ranging from 1.6% 
(Perrot et al, 2011) to 6.6% (Branco et al, 2010).  Studies using a self-report of a 
physician diagnosis of FM obtain prevalence rates of 1 – 2% (for example, Fuller-
Thompson et al, 2012; Kurtze & Svebak, 2005).   Both Branco et al (2010) and Santos et 
al (2010) assessed CWP and FM in the same participants, showing that approximately 
10% of individuals with CWP meet the FM ACR 1990 criteria.   
 
The 1990 ACR Criteria did not take into account the importance of non-pain related 
symptoms that have been subsequently associated with FM (Wolfe et al, 2010).  Also the 
reliability (Bidari et al, 2009), validity (Wolfe, 2003) and use of tender point counts have 
been hotly debated (Fitzcharles & Yunus, 2012; Harth & Nielson, 2007).  An alternative 
diagnostic method has therefore recently been proposed to better reflect the growing 
understanding of FM (Wolfe et al 2010; 2011).  This new criteria (ACR 2010) comprise a 
Widespread Pain Index and a Symptom Severity Scale, and removes the tender point 
examination (Wolfe et al, 2010).  The Widespread Pain Index assesses the number of 
painful sites (out of 19), whilst the Symptom Severity Scale evaluates the extent and 
severity of fatigue, sleep, cognitive problems and somatic symptoms.  The ACR 2010-M 
is a modified version of the ACR 2010 criteria which allows for self-administration (Wolfe 
et al, 2011).  Using these criteria, Vincent et al (2013) obtained a community prevalence 
of 6.4%.   
 
  
 
Table 1.2 Community based studies of the point prevalence of Fibromyalgia 
Reference Country Definition 
Sample 
Size 
Point Prevalence 
(%) 
Santos et al (2010) Brazil ACR 1990 361 5.5% 
Alverez-Nemegyei et al (2011) Mexico ACR 1990 3,915 0.2% 
Branco et al (2010) France 
LFESSQ-41 
1,014 2.2% 
Branco et al (2010) Germany 1,002 5.8% 
Branco et al (2010) Italy 1,000 6.6% 
Branco et al (2010) Portugal 500 3.7% 
Branco et al (2010) Spain 1,001 4.0% 
Branco et al (2010) Europe2 4,517 2.9% 
Perrot et al (2011) France LFESSQ-43 3,081 1.6% 
Wenzel et al (2009) Norway Self-report of diagnosis 55,046 2.0% 
Fuller-Thompson et al (2012) Canada Self-report of diagnosis 126,805 1.1% 
Vincent et al (2013) USA ACR 2010-M 830 6.4% 
1
London Fibromyalgia Epidemiology Study Screening Questionnaire using positive predictive values from tertiary care 
patients; 
2
France, Germany, Italy, Portugal, Spain; 
3
London Fibromyalgia Epidemiology Study Screening Questionnaire 
and confirmation of diagnosis by examination 
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As with CWP, a female predominance exists with FM.  Point prevalence rates for 
males range from 0.9% (Kurtze & Svebak, 2005) to 3.8% (Branco et al, 2010 – Italy) 
whilst in females the prevalence ranges from 2.6% (Branco et al, 2010 – France) to 9.8% 
(Branco et al 2010 – Italy).  Figure 1.3 shows the prevalence of FM by age and sex in a 
community based Norwegian study.  Overall, a physician diagnosis of FM was self-
reported by 0.9% of males and 5.2% of females, with a peak at approximately 50-59 
years for females (12%) and 60-69 years for males (1.4%) (Kurtze & Svebak 2005).   
 
Figure 1.3 Self-reported prevalence of clinician diagnosed fibromyalgia 
by age and sex 
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The population point prevalence rate for FM ranges from 0.2% to 6.6%.  
Approximately 10% of individuals with CWP also meet the ACR 1990 criteria for FM. As 
would be expected, the evidence shows that FM has a female predominance and 
prevalence increases up until approximately age 69 years. 
 
1.4.3 Number of pain sites 
The ACR criteria, described above, are used for classification, therefore giving a 
dichotomous outcome – either an individual meets the criteria at a particular point in 
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time, or they do not.  Research suggests that symptoms develop gradually and fluctuate 
throughout the day, from day to day, and seasonally (Prince et al, 2000).  Not all 
individuals with widespread pain meet the ACR criteria (Carnes et al, 2007).  Even if they 
do not meet the criteria, they are still in pain.  Whilst the concepts of CWP / FM are 
useful for aligning treatment based on diagnosis, the cut off points are, in effect, arbitrary 
(Natvig et al, 2010).  A third method of assessing widespread pain is by counting the 
number of sites in which an individual experiences pain.  It could be argued that this 
method offers a more practical way to assess the pain experience, being more reflective 
of that experience in the population (Natvig et al, 2010).  Furthermore having a more 
sensitive measure of widespread pain allows for the assessment of the potential 
relationships between risk factors, which is the central topic of this thesis.    
 
Whilst the number of pain sites is a potentially more useful way to examine the 
relationship between risk factors compared to the dichotomous criteria of CWP or FM, 
the ACR criteria does provide a standardised measure for assessing widespread pain.  
With regard to the number of pain sites, studies do vary in the number of sites of pain 
assessed.  As a consequence prevalence rates vary making comparisons between 
studies difficult. For example, both Sullivan et al (2009) and Holm et al (2007) asked 
participants to shade the location of their pain onto blank pain manikins.  Sullivan et al 
(2009) examined four sites of pain; back, neck, upper and lower extremity pain, whilst 
Holm et al (2007) divided the body into 45 individual sites.  Measures that assess a 
higher number of pain sites provide a finer granularity of data, allowing for more detailed 
and thus more informative analysis (MacCallum et al, 2002). 
 
Kamaleri et al (2008a) examined pain in ten sites.  They collected information from 
3,179 participants aged 24 to 76 years old regarding the number of sites in which they 
had experienced pain in the last seven days.  Pain in five or more sites was reported by 
17.3% of participants, with 2.5% reporting pain in nine or more sites.  A strong linear 
relationship between number of pain sites and poor outcomes was found using a COOP-
 14 
WONCA chart.  COOP-WONCA charts, developed by the Dartmouth Primary Care 
Cooperative Research Network (COOP) and the World Organization of National 
Colleges, Academies, and Academic Associations of General Practitioners / Family 
Physicians (WONCA), measure aspects of functional ability, with higher scores indicating 
greater limitations (van Weel et al, 2012). The graph in Figure 1.4 shows the relationship 
between number of pain sites and four aspects of functional ability - physical fitness, 
mood, daily and social activities.  This research clearly illustrates that as the number of 
pain sites increase there is also a corresponding increase in the limitations for the 
individual. 
 
Figure 1.4 Number of pain sites and limitations in functioning 
 
 
Source: Kamaleri et al, 2008a 
When compared to individuals with regional pain, those with widespread pain report 
greater interference of pain on their general activity, relationships with others and their 
enjoyment of life (Burckhardt & Jones, 2005).  The number of pain sites has also been 
shown to predict work absenteeism over a seven year period (Haukka et al, 2013).   
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In summary, there are different ways in which widespread pain has been assessed 
(CWP using the ACR and Manchester criteria, FM using ACR criteria and a simple count 
of the number of sites of pain).  Despite this variation, the prevalence range is broadly 
similar at approximately 10% to 23%.  It is also clear from the Kamaleri et al (2008a) study 
and other studies (Bergman, 2005; Burckhardt & Jones, 2005; Haukka et al, 2013) that 
the physical and psychological impact of pain on the individual increases as the pain 
becomes more widespread.   
 
1.5 Public health burden of widespread pain 
As demonstrated above, widespread pain is common in the community, in many 
geographical locations (i.e. Europe and North and South America) and has a detrimental 
impact on the individual (Kamaleri et al, 2008a; Burckhardt & Jones, 2005; Haukka et al, 
2013).  However, the impact is not just on the individual; widespread pain also has 
implications for family and friends, who may be relied upon for practical, psychological and 
financial support (Arnold et al, 2008); for employers due to reduced productivity, sick leave 
and early disability retirements (Stewart et al, 2003); and for society, in the form of 
increased health care utilisation and disability costs (Berger et al, 2007).  For example, 
gross expenditure for 2010 / 2011 by the National Health Service (NHS) in England is 
estimated at £5.06 billion for musculoskeletal conditions.  This compares with £2.24 billion 
for coronary heart disease, £5.81 billion for cancer, and £11.91 billion for mental health 
disorders (Department of Health, 2011).  Musculoskeletal conditions account for 
approximately 20% of incapacity benefit claims, adding further economic costs in the 
region of £20 billion (Phillips, 2009).  
 
1.6 Conclusion 
This chapter has demonstrated that there are clear differences between acute and 
chronic pain and that pain has a dual nature.  Pain is a symptom of underlying pathology 
that needs to be addressed, but also pain has symptoms of its own.  Chronic pain is thus 
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a condition in its own right that can be considered as a public health problem.  The central 
focus of this thesis was to examine the aetiology of widespread musculoskeletal pain; the 
most common form of chronic pain.  Three methods of conceptualising widespread pain 
have been described and research evidence has been presented suggesting that 10% to 
23% of individuals are affected by widespread pain.  The similarity of these prevalence 
rates between studies regardless of whether or not they include an assessment of the 
duration of pain, suggests that the majority of widespread pain is associated with 
chronicity (for example, Bergman, 2005; Thomas et al, 2004a; Aggarwal et al, 2006 and 
Macfarlane et al, 2001).    
 17 
Chapter 2  Background: Trauma, stress and pain 
 
2.1 Chapter overview 
Chapter one described the epidemiology of widespread pain and demonstrated the 
considerable burden to both individuals and society resulting from widespread pain.  In 
order to design and implement effective risk reduction and treatment strategies it is 
essential that the aetiology and mechanisms of the development and persistence of 
widespread pain are identified and understood.  Widespread pain is a disorder with a 
complex aetiology.  Individuals with widespread pain report the experience of childhood 
abuse and physical trauma in adulthood more frequently than healthy individuals (Ruiz-
Perez et al, 2009; Bennett et al, 2007).  However, evidence of a direct link between 
trauma and widespread pain is inconsistent; some research reports significant 
associations, whereas others do not.  Psychological stress, on the other hand, has been 
consistently implicated in the development and persistence of widespread pain (Gupta et 
al, 2007; Gale et al, 2012; McBeth et al, 2001a; c).  However, not everyone who 
experiences psychological stress goes on to develop widespread pain (Gupta et al, 2007; 
Amital et al, 2006).  This suggests that some individuals may be more susceptible to 
developing widespread pain than others, when they become stressed.  This thesis 
hypothesises that traumatic experiences may create such susceptibility.  It is proposed 
that the inconsistency within the literature with regard to trauma and widespread pain may 
be explained by the way the relationship has been conceptualised and examined.  For 
example, the majority of previous research has explored a direct association (i.e. trauma 
to pain), without considering the role of psychological stress, which has already been 
identified as a significant factor.  In order to address this issue, a theoretical model has 
been developed that examines the relationship between trauma, stress and pain in a 
different way; using a diathesis stress framework.  It is argued that by exploring the 
moderators (in whom) and mediators (mechanisms) of the stress pain relationship, this 
model has the potential to identify susceptible individuals and also the psychological and 
social processes that could be targeted in treatment.   
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Section 2.2 of this chapter considers the role of trauma in the development and 
persistence of widespread pain.  Following a definition of trauma, previous research 
examining a direct association between trauma and widespread pain is systematically 
reviewed.  The role of psychological stress in the development and persistence of 
widespread pain is examined in Section 2.3.  A definition of psychological stress is 
presented, followed by an overview of the research evidence.  An outline of existing 
theoretical models of trauma and widespread pain is presented in Section 2.4.  Section 
2.5 then introduces the trauma diathesis model of widespread pain.  Each component of 
the trauma diathesis stress model of widespread pain is described and examined in turn.  
Following a summary of currently available treatments for widespread pain, this chapter 
concludes with the rationale for this thesis. 
 
2.2 Trauma and widespread pain 
The role of trauma in the development and persistence of widespread pain is the 
central enquiry of this thesis.   Following a definition and history of trauma, this section 
provides a review of the literature associating trauma with widespread pain. 
 
2.2.1 Trauma: Definition and history 
A traumatic event is defined as “actual or threatened death, serious injury, or sexual 
violation” (DSM-V, 2013) that “is extremely upsetting and at least temporarily 
overwhelms the individual’s internal resources.” (Briere & Scott, 2006, pg4). The long 
term psychological implications of the exposure to traumatic events, including childhood 
abuse, combat, disasters and accidents, have long been recognised (Banyard et al, 
2009a).  Such events challenge an individual’s previously accepted world views, and 
their sense of self and identity (Agaibi & Wilson, 2005; Berntsen & Rubin, 2007).  The 
experience of trauma is often associated with a perception of a loss of control, which 
along with the unpredictability of the event, highlights an individual’s vulnerability 
(Salcıoglu & Basoglu, 2008).    
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The consequences of trauma on physical health are the subject of a long running 
debate (Raphael et al, 2004).  Hysteria and somatic complaints were recognised as long 
term consequences of childhood maltreatment by the French psychiatrists Briquet in 
1859 (van Der Kolk et al, 2007b) and Tardieu in 1860 (Labbe, 2005), and by Freud in 
1896 (Freud, 1897).  Around this time, in 1874, the New York Society for the Prevention 
of Cruelty to Children was established.  This was the first organisation concerned with 
the protection of children, and was closely followed in 1889 by the development of the 
National Society for the Prevention of Cruelty to Children (NSPCC) in England (Myers, 
2008).  However, the retraction of his Seduction Theory (Freud, 1897), when Freud 
dismissed the majority of reports of abuse as fantasy (Freud, 2010), resulted in the 
disbelief of histories of abuse and interest in the topic waned (Labbe, 2005).  The early 
studies by Briquet and Tardieu illustrated the wide prevalence and detrimental impact of 
childhood abuse; however, the issue was not included on the agenda of mental health 
and child welfare professionals until the mid-1970s (Finkelhor, 1986). 
 
Significant advances in trauma research were made in the study of combat, when 
symptoms similar to hysteria were described by military combat personnel.  Such 
conditions include Soldier’s Heart and DeCosta’s syndrome from the American Civil war 
(Friedman et al, 2011; Wood, 1941), Shell Shock from the First World War (Jones & 
Wessely, 2007), Kardiner’s traumatic neuroses of war from World War Two (Dayan & 
Olliac, 2010) and more recently Gulf War syndrome (Iversen et al, 2007).  Combat 
related research was instrumental in the development of PTSD, the diagnosis of which 
was included in the DSM, third edition by the American Psychiatric Association in 1980 
(Brett, 2007).   
 
With regard to accidents and injuries, the first disaster psychiatrist, Stierlin, studied the 
impact of civilian trauma, including a mining disaster in 1906 and an Italian earthquake in 
1907.  Finding that 25% of the earthquake survivors suffered from sleep disturbances 
and nightmares, Stierlin recognised that such reactions were not rare or atypical (van der 
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Kolk et al, 2007b).  In addition to these traumatic events which affect whole communities, 
accidents and injuries affecting individuals have also been found to elicit traumatic 
reactions (Tolin & Foa, 2006).  Events typically studied in this regard include road traffic 
accidents (RTA) (Mayou & Bryant, 2001; Gudmundsdottir & Beck, 2004), surgery 
(Osterman et al, 2001), hospitalisations (Haagsma et al, 2012), time spent in intensive 
care (O’Donnell et al, 2010), fractures and burns (Andreasen & Norris, 1972; Gilboa, 
2001).   
 
Research and treatment efforts have mostly focused on psychological and social 
consequences of trauma (Banyard et al, 2009a).  Initially, research findings that many 
individuals reported traumatic experiences prior to the onset of physical health problems 
were attributed to hysteria, or disorders of will (van der Kolk, 2007b):  
“symptoms were viewed as idiosyncratic, written off as primarily 
psychological in origin, and were generally not of interest to health care 
providers.”  (Kendall-Tackett & Klest, 2009, pg129) 
 
This was because the health conditions concerned were deemed as functional (i.e. 
physical abnormalities could not be identified) (Kendall-Tackett & Klest, 2009).  However, 
the findings of a relationship between traumatic experiences and a number of recognised 
physical health problems, such as ischaemic heart disease, cancer, skeletal fractures, 
stroke and liver disease (Felitti et al, 1998), has widened the scope of research in this 
area (Kendall-Tackett & Klest, 2009).   
 
This thesis examines two types of traumatic experiences to assess whether they 
increase an individual’s susceptibility to widespread pain: childhood interpersonal 
trauma, in the form of childhood physical, emotional and sexual abuse and neglect, and 
adult physical trauma, such as the experience of surgeries, fractures, RTAs and burns.  
For each of these trauma types, a definition is followed by a review of the literature 
examining a direct relationship with widespread pain. 
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2.2.2 Childhood interpersonal trauma 
Interpersonal traumatic experiences in childhood include physical, sexual and 
emotional abuse and neglect.  Physical abuse includes  
“hitting, shaking, throwing, poisoning, burning or scalding, drowning, 
suffocating, or otherwise causing physical harm to a child”  
(Her Majesty’s [HM] Government, 2010, pg38) 
 
Childhood physical abuse can result in physical injury ranging in severity from minor 
marks to death.  Such injury can be the result of a one-off attack or repeated episodes of 
violent action.  Childhood emotional (or psychological) abuse involves the persistent 
humiliation, terrorising and insulting of a child, such that they are made to feel worthless, 
unloved, endangered and / or guilty (Radford et al, 2011).   
“Child sexual abuse is the involvement of a child in sexual activity that he 
or she does not fully comprehend, is unable to give informed consent to, 
or for which the child is not developmentally prepared and cannot give 
consent, or that violates the laws or social taboos of society”  
(World Health Organisation, 2003, pg75) 
 
Such activities include non-contact (for example indecent exposure), contact (for 
example touching) and penetration (for example rape or oral sex).  These acts are 
classed as sexual abuse regardless of whether or not the child comprehends the 
situation, and regardless of the level of violence (HM Government, 2010).  Childhood 
neglect involves the failure of a parent or caregiver to provide adequate food, clothing, 
shelter, supervision and protection from harm.  Being unavailable or inattentive to a 
child’s emotional needs and the failure to provide appropriate psychological and medical 
healthcare are also classed as neglectful (Radford et al, 2011).   
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a) Prevalence of childhood interpersonal trauma 
Childhood abuse and neglect are not rare.  The prevalence rates for childhood 
abuse and neglect vary considerably between studies, ranging from 3% (Department for 
Education [DfE], 2010) to 65% (Goldberg et al, 1999).  This variation is due, in part, to 
differences in how childhood abuse is measured and the populations being examined.  
For example, child protection figures show that approximately 2.91 million (4%) children 
are affected by child abuse and neglect in the USA (Sedlak et al, 2010). Similarly, in 
2010, 375,900 children (3.4%) in the UK were classed as “in need” i.e. requiring social 
services intervention (DfE, 2010).  However, these figures, based on official child 
protection statistics, are likely to be an under-estimate as approximately 50% to 80% of 
abuse and neglect cases are never reported (Fallon et al, 2010).  This is reflected in the 
findings of a recent NSPCC study in which 19% of the 11 – 17 year olds (n=2,275) and 
25% of 18 – 24 year olds (n=1,761) interviewed reported experiencing severe abuse or 
neglect (Radford et al, 2011).  A rate of 43% was obtained in a population based study 
of 8,667 participants (age range 19 – 97 years, mean age 55 years) (Edwards et al, 
2003).  The types of childhood abuse and neglect have also been considered 
individually.  For example, in four recent meta-analyses, Stoltenborgh et al (2011; 2012; 
2013a; 2013b) examined the prevalence rates for self-reported childhood abuse and 
neglect in studies published between 1980 and 2008.  The overall estimated prevalence 
was 22.6% for physical abuse, 36.3% for emotional abuse, 12.7% for sexual abuse, 
16.3% for physical neglect and 18.4% for emotional neglect.  Clearly, studies using self-
report measures of childhood abuse and neglect report considerably higher prevalence 
figures in comparison to official Government literature.  The studies, by Radford et al 
(2011), Stoltenborgh et al (2011; 2012; 2013a; 2013b) and Edwards et al (2003) were 
all based on non-clinical populations.  Studies examining the prevalence of childhood 
abuse and neglect in clinical populations do report much higher rates.  For example, 
prevalence rates of 54.6% (Haviland et al, 2010), 58.5% (Smith et al, 2010), 51.4% 
(Carpenter et al, 1998) and 57.9% (Imbierowicz & Egle, 2003) have been obtained for 
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physical, emotional and sexual abuse and neglect respectively in individuals with 
widespread pain.  
 
Physical, emotional and sexual abuse and neglect can occur in isolation.  However, 
the co-occurrence of abuse types is very common (Bernstein et al, 2003) with up to 
35% of those reporting abuse identifying more than one type (Edwards et al, 2003).   
For example, Dong et al (2003) compared individuals with and without childhood sexual 
abuse.  Childhood sexual abuse significantly increased the odds of reporting other 
forms of abuse and neglect: childhood physical (OR 2.0 95% CI 1.7, 2.2), emotional 
(OR 2.5 95% CI 2.1, 3.0) and neglect (OR 2.0 95% CI 1.6, 2.5).   
 
In summary, prevalence estimates for childhood abuse and neglect vary, with studies 
using self-report measures obtaining considerably higher figures in comparison with 
official government statistics.  Childhood abuse is a “global problem that has significant 
consequences for public health” (Radford et al, 2011, pg15).  The following two sub-
sections examine the research evidence of the long term effects of childhood abuse.  
Section 2.2.2b below briefly reviews the evidence linking childhood abuse and neglect 
to physical ill health, in general.  Section 2.2.2c considers in more detail the evidence 
seeking a direct association between childhood abuse and neglect and widespread 
pain. 
 
b) Childhood interpersonal trauma and ill health 
The long term physical health consequences of childhood abuse and neglect have 
been the subject of four recent literature reviews.  Direct associations were identified 
with general health problems, gastrointestinal, gynecological and reproductive ill health 
(Irish et al, 2010; Paras et al, 2009; Wegman & Stetler, 2009; Raphael et al, 2004).  For 
example, a meta-analytic review by Wegman & Stetler (2009) found that childhood 
abuse and neglect increased the risk of 10 different adult medical outcomes.  Although 
childhood abuse and neglect increased the risk of all outcomes considered (number of 
 24 
symptoms, hospitalisations, cardiovascular disease, diabetes, obesity, respiratory, 
gastrointestinal, gynecological, neurological and musculoskeletal problems), the 
strongest relationships where found with neurological and musculoskeletal problems 
(Wegman & Stetler, 2009).     
 
The detrimental effects of abuse show a dose response, whereby multiple types of 
abuse and frequently occurring abuse lead to greater levels of traumatisation 
(Clemmons et al, 2007).  Such a dose response has been shown to result in 
increasingly poorer mental and physical health (Edwards et al, 2003).  For example, in a 
community study including 1,912 females, the number of types of abuse reported was 
significantly associated with the number of self-reported physical symptoms and the 
number of physician diagnoses for infectious diseases, mental health problems and 
pain disorders, obtained from medical records (Walker et al, 1999). 
 
With regard to pain, three prospective studies assessing associations with childhood 
abuse and neglect have been identified.  Brown, Berenson & Cohen (2005), assessing 
both court documented and self-reported abuse and neglect, found that chronic pain 
was associated with self-reported childhood sexual abuse, but not with self-reported or 
documented physical abuse or neglect.  Raphael et al (2001; 2011) compared pain 
symptoms and pain problems between individuals with court documented childhood 
abuse occurring before age 11 and a comparison cohort matched for age, race, gender, 
and approximate parental socioeconomic status.  No association was found between 
documented abuse and the number of pain symptoms or problems with pain at the 
initial follow up (mean age 29.1 years, standard deviation 3.8) (Raphael et al, 2001).  
However, at subsequent follow up (mean age 41.2 years, standard deviation 3.5) 
additional analysis was performed to investigate the potential effects of PTSD 
measured at initial follow up.  PTSD did not mediate the relationship between childhood 
abuse and pain, however, a moderation effect was found.  Participants with both a 
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history of abuse and PTSD had a significantly increased risk of pain symptoms and pain 
problems than those with documented abuse or PTSD alone (Raphael et al, 2011).   
 
Five literature reviews have been identified which assessed direct associations 
between childhood abuse and chronic pain (Hauser et al, 2011; Paras et al 2009; 
Romans & Cohen, 2008; Davis et al, 2005; Raphael et al, 2004).  The evidence from 
each review is suggestive of a link between childhood abuse and physical health 
problems; however, each conclude that the wide variation between studies and 
methodological issues in study design prevent firm conclusions from being drawn.   
 
c) Childhood interpersonal trauma and chronic widespread pain 
Although four of the recent literature reviews referred to above included FM as an 
outcome (Hauser et al, 2011; Paras et al, 2009; Romans & Cohen, 2007; Raphael et al, 
2004), to date no review has been identified which examines the association between 
childhood abuse and the broader concept of widespread pain.   Therefore, a systematic 
search of the databases MEDLINE, EMBASE, psychINFO, CINHAL, AMED, BNI and 
web of knowledge was performed.  The search terms included all MESH and thesaurus 
terms relating to “adult” AND "fibromyalgia" or “fibrositis” or "FM" or "FMS" or "chronic 
pain" or "chronic widespread pain" or "CWP" AND “child” or “childhood” AND "abuse" or 
"trauma" or "interpersonal abuse" or "early life" or "sexual abuse" or "psychological 
abuse" or "emotional abuse" or "physical abuse" or "incest" or "neglect" or "life events" 
or "victimisation" or "victimization" or "maltreatment” or “rape” or “bullying” or 
"adversity".  The references of included articles and relevant systematic reviews were 
also manually checked to identify further papers.  Studies were included if they 
examined trauma types individually or in any combination. 
 
 
  
 
 
Table 2.1 Associations between widespread pain and FM and childhood abuse and neglect 
Year Author Method Outcome Childhood 
abuse 
Childhood abuse type 
Physical Emotional Sexual Neglect 
2001c McBeth et al Cross-sectional CWP -     
2001 Van Houdenhove et al Case control CFS/FM -     
2005 Castro et al Case control FM + / -     
2009 Ruiz-Perez et al Case control FM + - - -  
2000 Anderberg et al Case control FM  - - - 
2005 Ciccone et al Case control FM  -  -  
1999 Goldberg et al Case control FM  - - -  
1995 Boisset-Pioro et al Case control FM  +  +  
1998 Carpenter et al  Case control FM  +  +  
2011 Fuller-Thomson et al Cross-sectional FM  +    
2010 Haviland et al Cross-sectional FM  +    
2003 Imbierowicz et al Case control FM  +  + + 
2010 Smith et al Case control FM  + + +  
1997 Walker et al Case control FM  - - - + 
2000 Finestone et al Cross-sectional FM    +  
FM = fibromyalgia; CWP = chronic widespread pain; + = significant associations; - = non-significant associations; + / - =mixed findings  
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Fifteen studies were identified which reported an outcome of widespread pain in 
adults (18 years of age or over) with a predictor of physical, emotional or sexual abuse 
or neglect occurring in childhood (18 years or less), as shown in Table 2.1.  Whilst 
validated and reliable measures of CWP / FM were used in all 15 studies, variations 
were found in the assessment of childhood abuse, in the use of multivariable analysis 
and in the populations examined.  Further details of the study characteristics are 
presented in Table A1.1 in Appendix 1. 
 
(i) Assessment of childhood abuse 
There was considerable variation in the types of childhood interpersonal trauma 
investigated.  Four studies considered the overall effect of childhood abuse, two of 
which report no association with widespread pain (McBeth et al, 2001c; Van 
Houdenhove et al, 2001), whilst two report an association (Castro et al, 2005; Ruiz-
Perez et al, 2009).  The two studies finding an association both assessed physical, 
sexual and emotional abuse, whilst those not finding an effect also included neglect.  
This could suggest that the inclusion of neglect weakens any effect of the other abuse 
types.  However, two of the three studies specifically examining neglect as a distinct 
abuse type did find significant associations with widespread pain (Imbierowicz et al, 
2003; Walker et al, 1997).  Only two of the studies examined all four types of childhood 
abuse (Walker et al, 1997; Anderberg et al, 2000). 
 
The measures used to assess childhood abuse varied with regard to the age prior 
to which childhood abuse occurred.  One study assessed childhood abuse before age 
11, two prior to age 14 years, four prior to age 16 and two prior to age 18.  Six studies 
did not specify what age was used.  Significant associations were found in those 
studies assessing childhood abuse in younger age groups.  For example, Castro et al 
(2005) found a significant association between FM and abuse occurring prior to age 
eleven, but not between ages twelve to fifteen years, whilst Carpenter et al (1998) 
found a significant association between FM and both physical and sexual abuse 
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occurring prior to age 14 year.  Both studies using the upper age limit of 18 years 
found no association between physical, emotional or sexual abuse and FM (Goldberg 
et al, 1999; Walker et al, 1997).  This would suggest that childhood abuse occurring 
earlier in childhood may have a greater detrimental effect on health than abuse 
occurring later in childhood.     
 
Only one study included an assessment of the frequency of childhood abuse.  Ruiz-
Perez et al (2009) compared the prevalence of childhood abuse between 287 female 
patients with FM (cases) and 287 female ear nose and throat (ENT) patients without 
FM (controls).  Participants were asked if they had been physically, emotionally or 
sexually abused during childhood never, once, sometimes or many times.  For each 
abuse type, a participant was classed as abused if she gave a positive response 
(once, sometimes or many times).  When considering the three types of abuse 
individually and dichotomised in this way, there was no significant difference in 
prevalence between the two groups.  However, FM patients were twice as likely to 
report experiencing frequent (sometimes or many times) abuse of any type than the 
ENT patients.  This provides further evidence for a dose response to childhood abuse 
and neglect.  The results of this research also suggest that the use of a more 
sophisticated measure of abuse, including an assessment of severity (or frequency), 
would provide greater insight into the role of childhood abuse in the development of 
widespread pain than a dichotomised measure.    
 
(ii) Issues of analysis 
Nine of the studies included in Table 2.1 considered only the prevalence of self-
reported childhood abuse in their analysis.  Of these, seven studies found that 
childhood abuse was reported more frequently by individuals with widespread pain 
than by patients with rheumatoid arthritis (Castro et al, 2005; Carpenter et al, 1998), 
non-FM rheumatic disease (Boisset-Pioro et al, 1995), medically explained pain 
(Imbierowicz et al, 2003), psychiatric disorders (Finestone et al, 2000), ear nose and 
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throat complaints (Ruiz-Perez et al, 2009) and healthy controls (Castro et al, 2005; 
Smith et al, 2010; Finestone et al, 2000).  In these studies no consideration was given 
to any other factors known to be associated with widespread pain.  In contrast, six 
studies used multivariable analysis to take account of such factors.  Three of these 
studies found no association between widespread pain and childhood abuse.  McBeth 
et al (2001c) interviewed 296 participants in a community based study.  Although 
childhood abuse was reported more frequently by participants meeting the ACR 
criteria for CWP compared to those without pain (11.9% and 2.3%, respectively), this 
difference was not significant in multivariable analysis controlling for age and sex (OR 
4.8 95% C.I. 0.8 to 27.4).  Similarly, Ciccone et al (2005) found no significant 
difference in self-reported childhood physical or sexual abuse between females with 
and without FM, when controlling for age and education.  However, the females 
without FM “were not necessarily pain free” (Ciccone et al, 2005, pg379); they simply 
did not meet the ACR criteria for FM at the time of assessment.  Goldberg et al (1999) 
compared physical, verbal and sexual abuse in patients diagnosed with FM, facial, 
myofascial and other chronic pain (including low back pain, neck pain and spinal pain).  
Abuse did not predict membership of the four pain groups when controlling for pain 
intensity, pain disability, medication use and sleep disorders.  However, this study did 
not include a pain free group for comparison; comparisons were made between the 
“other” pain group and the specific conditions of FM, facial and myofascial pain.  
These results could therefore be taken to suggest that childhood abuse is not 
specifically associated with FM, but that a relationship exists with chronic pain in 
general.   
 
Two studies which did find an effect using multivariable analysis were community 
based studies examining the association between FM and childhood physical abuse.  
Haviland et al (2010) accounted for age, race, income and education.  The study by 
Fuller-Thomson et al (2011) was the only one to take account of stress as well as 
demographic factors, when including a healthy participant comparison group.  They 
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controlled for age, race, childhood stressors, adult health behaviours, adult socio-
economic status and stressors, and mental health when assessing the relationship 
between physical abuse and FM in 7,342 females.   Walker et al (1997) compared the 
frequency of self-reported childhood abuse and neglect in 32 female FM patients and 
28 female rheumatoid arthritis patients.  In their univariate analysis, FM was 
associated with physical, emotional and sexual abuse and emotional neglect.  
However, although the abuse and neglect scores from their questionnaire correctly 
classified 70% of the patient’s diagnoses (rheumatoid arthritis vs FM) when entered 
into a logistic regression, only neglect made a significant contribution to the prediction.   
 
(iii) Study populations 
In nine of the 15 studies the study population was 100% female participants.  Of the 
six studies including male participants, three (50%) found a significant association 
between childhood abuse and widespread pain (Castro et al, 2005; Haviland et al, 
2010; Imbierowicz et al, 2003) and three did not (McBeth et al, 2001c; Van 
Houdenhove et al, 2001; Goldberg et al, 1999).  In contrast, seven (78%) of the nine 
all female studies found significant associations.  This suggests that the relationship 
between childhood abuse and widespread pain may be different in males and females.  
This is discussed more fully below (Section 2.5.3ii, pg68).   
 
(iv) Quality and risk of bias assessment  
An assessment of the quality and risk of bias within these studies was carried out 
using a quality and risk assessment tool developed jointly by the author and Dr Paul 
Campell.  Appendix 1 describes how the tool was developed and used to assess the 
quality / risk of bias within these fifteen studies.  
 
The results of the quality / risk assessment of contained in tables A1.2 to A1.6 in 
Appendix 1.  Overall, studies reporting no association between childhood abuse and 
CWP outcomes employed stronger methodological rigour compared to studies who did 
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report associations, suggesting that findings of no effect are more robust.    Only those 
studies reporting an association between childhood neglect and CWP employed 
stronger methodological rigour compared to the study that did not report an 
association.  However, the small number of studies considered and the overall low 
quality / high risk of bias (compared to other abuse types) in these studies prevent firm 
conclusions from being reached.  
 
The main difference between the studies finding an association and those that did 
not was with regard to participation.  Overall the differences were mainly related to the 
failure of studies finding an effect to clearly describe their inclusion / exclusion criteria, 
report response rates and provide a clear analysis of the difference between 
responders and non-responders.  This, however, may reflect quality of reporting rather 
than quality of methodology.   
 
Overall, ten of the fifteen studies (Table 2.1) found significant associations between 
widespread pain and childhood abuse and neglect.  Significant associations were 
found between widespread pain and physical abuse in six (55%) studies, emotional 
abuse in one (25%) study, sexual abuse in five (50%) studies and neglect in two (67%) 
studies and childhood abuse in general in two (50%) studies.  However, study quality 
was generally lower in those studies finding a significant association.  It is proposed 
that this inconsistency is due not only to the differences in study quality, but also to the 
lack of consideration of the role of psychological stress, the way in which the 
relationship was examined and the populations studied.  The trauma diathesis stress 
model of widespread pain, presented in Section 2.5, proposes a direct relationship 
between psychological stress and widespread pain, moderated by childhood abuse 
and sex.  Only two of the fifteen studies (Fuller-Thomson et al, 2011; Goldberg et al, 
1999) included psychological stress in their analysis, all fifteen studies explored a 
direct link between childhood abuse and widespread pain and none of the studies 
examined whether the relationships were different in males and females.   
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This section has examined the research exploring a direct association between 
childhood abuse and widespread pain.  The following section examines the 
relationships between adult physical trauma and widespread pain. 
 
2.2.3 Adult physical trauma 
Along with childhood interpersonal trauma, individuals with widespread pain frequently 
report precursory physically traumatic experiences.  In an internet survey completed by 
2,569 individuals with FM, 78% identified a triggering event for their illness. Events 
included acute illness (27%), RTA (16%), physical injury not related to RTA (17%) and 
surgery (16%) (Bennett et al, 2007).  This thesis focuses on the traumatic experiences of 
surgery, fractures, RTA and burns occurring during adulthood.  These events were 
chosen based on the current literature.   
 
a) Prevalence of adult physical trauma 
Physically traumatic experiences are common.  Over 4.6 million hospital admissions 
result in surgery each year in the UK (Royal College of Surgeons, 2012), including 
60,000 hysterectomies and around 7% of the population require an appendectomy at 
some point (NHS, 2013).  Although in general, medical conditions tend to become more 
common with age, the rate of surgical treatment declines over the age of 65 years of 
age (Royal College of Surgeons, 2012).  The incident rate for fractures was 
approximately 3.6 per 100 people per year in 2004 (England only) (Donaldson et al, 
2008). For males, the highest incident rate is for children aged 0 – 4 years (7.7 per 
100).  This rate then declines with age.  For females, however, the highest incident rate 
occurs in the over 55 year olds (7.6 per 100).   
“The peak incidence of fracture in males and females was thus similar in 
magnitude but occurred at different ends of the age spectrum”  
(Donaldson et al, 2008, pg174) 
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There were approximately 730,000 road traffic casualties in the UK in 2012 
(Department of Transport, 2013a), which equated to approximately 1.2% of the UK 
population (Office for National Statistics [ONS], 2012).  The majority of these accidents 
(75%) involved individuals aged between 17 to 59 years of age, with 12% involving 
individuals over 60 years of age (Department of Transport, 2013b).  Approximately 26 
per 10,000 people experience burns each year (McCormick et al, 1995).  The highest 
incidence of burns occurs in under four year olds (68 per 10,000), after which incidence 
reduces to around 20 per 10,000, until age 85, when the rate increases again to 43 per 
10,000 (McCormick et al, 1995).  
 
b) Adult physical trauma and ill health 
Previous research findings are suggestive of a link between adult physical trauma 
and the development of rheumatoid arthritis (Al-Allaf et al, 2001), breast cancer (Rigby 
et al, 2002) and multiple sclerosis (Goodin et al, 1999).  Chronic pain has been 
associated with physically traumatic experiences including surgery (Crombie et al, 
1998; Walen et al, 2001; Greenfield et al, 1992; Burckhardt & Jones, 2005), fractures 
(Castillo et al, 2006; Sanders et al, 2008; Shelat et al, 2012), RTAs (Radanov et al, 
2011; Holm et al, 2007; Bortsov et al, 2013; Rosenbloom et al, 2013) and burns 
(Hamed et al, 2011; Juozapaviciene et al, 2012; Smith et al, 2008). The following 
section considers in more detail the evidence seeking a direct association between 
widespread pain and surgery, fractures, RTAs and burns. 
 
c) Adult physical trauma and chronic widespread pain 
With regard to widespread pain, a review of the current literature regarding 
associations with adult physical trauma was carried out using similar search criteria to 
the review for childhood interpersonal trauma.  The search terms were amended to 
include surgery, fractures, road traffic accidents and burns.  Nine studies were identified 
which have specifically investigated the relationship between adult physical trauma and 
widespread pain.  As shown in Table 2.2, significant associations were found between 
  34 
widespread pain and surgery in three (60%) studies and RTAs in one (16.7%) study.  
None of the five studies examining fractures found a significant association with 
widespread pain.  Although burns have been associated with chronic pain (e.g. Smith et 
al, 2008) no studies were identified assessing the relationship with widespread pain.   
As was found for childhood interpersonal trauma, validated and reliable measures of 
CWP / FM were used in all nine studies, but variations were found in the assessment of 
adult physical trauma, the use of multivariable analysis and the populations studied. 
 
Table 2.2 Associations between widespread pain and adulthood physical trauma 
 
Year Author Method Outcome Surgery RTA Fracture 
2002 Al-Allaf et al Cross-sectional FM + - - 
2005 Broderick & Ross Cross-sectional FM -   
2009 Pamuk et al Cross-sectional FM +   
1999 ter Borg et al Cross-sectional FM +   
1997 Buskila et al Prospective FM  + - 
2006a Wynne-Jones et al Prospective WP  - - 
2006 Tishler et al Prospective FM  - - 
2011 Tishler et al Prospective FM  - - 
2011 Jones et al Prospective CWP - -  
FM = fibromyalgia; CWP = chronic widespread pain; WP = widespread pain; RTA = road traffic 
accident; + = significant associations; - = non-significant associations; Empty cells indicate 
trauma types that were not investigated. 
 
(i) Assessment of adult physical trauma 
Cross-sectional studies of patients with FM have found that they report significantly 
more hysterectomies and appendectomies prior to their diagnosis than rheumatoid 
arthritis patients (ter Borg et al, 1999; Pamuk et al, 2009).  Similarly, Al-Allaf et al 
(2002) compared the incidence of trauma in FM patients and non-rheumatology 
patients.  The types of trauma examined included surgery, fractures, RTA and work 
related injuries. The FM patients reported more overall traumatic experiences prior to 
their diagnosis than the non-rheumatology patients (39% and 7.9% respectively), and 
specifically more surgeries, but not RTAs or fractures.  However, Broderick and Ross 
(2005) found no difference in the incidence of precursory surgery when comparing FM 
to rheumatoid arthritis patients.   
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Five of the studies in Table 2.2 (ter Borg et al, 1999; Pamuk et al, 2009; Al-Allaf et 
al, 2002; Broderick & Ross, 2005; Jones et al, 2011) used retrospective self-reports of 
physical trauma.  Such self-reports may be subject to recall bias in individuals 
experiencing the distress and discomfort associated with current pain (Bennett, 2001).  
Early memory research by Bartlet in the 1930s and Loftus in the 1970s showed the 
malleability of memory (Schooler et al, 1997).  Rather than a direct replay of 
experienced events, recollections conform to expectations, previous experiences and 
knowledge. Mood congruent recall refers to the influence of a current emotional state 
on recall, such that an individual in a negative mood, possibly from the distress of 
current pain, tends to see their past more negatively (Raphael & Cloitre, 1994).  
Events are also reinterpreted within current contexts in an effort after meaning 
(Zaromb & Roediger, 2009), such that individuals with a current illness, such as pain, 
may focus on negative past experiences in an attempt to attribute a cause to their 
suffering.  For example, recalling events six and 18 months after a traumatic school 
shooting, individuals with more symptoms at 18 months recalled the incident as more 
traumatic at 18 months than they did at 6 months, whilst those with fewer symptoms 
recalled the event as less “harrowing” at 18 months than they did at 6 months 
(McNally, 2003, pg83).  Similarly, by comparing self-reported childhood hospitalisation 
and operations to those recorded in medical records, McBeth et al (2001c) found that 
individuals with CWP over reported whilst those with no pain under reported childhood 
events.  This could be seen as evidence of those with CWP seeking a cause for their 
pain.  To assess the extent of such recall bias, the incidence of trauma was objectively 
confirmed by Al-Allaf et al (2002) with a comparison of 33% of the participants’ medical 
records.  100% concordance was found in 77% of the FM group and 75% of the 
controls, suggesting that the subjective self-reports were reliable. 
 
Studies using more objective measures of trauma include Buskila et al (1997), 
Tishler et al (2006, 2011) and Wynne-Jones et al (2006).  Both Buskila et al (1997) 
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and Tishler et al (2006, 2011) compared patients with neck / whiplash injuries to those 
with fractures.  Whilst Buskila et al (1997) found FM in 21.6% of neck injury patients 
compared to 1.7% of the leg fracture patients three month post-trauma, Tishler et al 
(2006, 2011) found no such difference. At the first follow up after 12 months, one out 
of 153 (0.6%) patients suffering whiplash injuries and none of the 53 patients with 
fractures developed FM (Tishler et al, 2006).  At a subsequent follow up after three 
years, three (2.5%) of those experiencing whiplash and one (3%) with a fracture had 
developed FM, which is in line with the rates of FM in the general population (Tishler et 
al, 2011) (see section 1.4.2 pg9). This would suggest no underlying influence on the 
development of widespread pain from RTAs or fractures.   
 
Adult physical trauma was assessed retrospectively using self-report measures (ter 
Borg et al, 1999; Pamuk et al, 2009; Al-Allaf et al, 2002; Broderick & Ross, 2005; 
Jones et al, 2011) and objectively by recruiting participants at the time of the event 
(Buskila et al, 1997; Tishler et al, 2006 and 2011; Wynne-Jones et al, 2006).  A 
significant association between widespread pain and adult physical trauma was 
obtained in three (60%) of the studies using self-reports, but only one (24%) of the 
studies using more objective measures.   
 
(ii) Issues of analysis 
Multivariable analysis was used in two of the studies (Jones et al, 2011; Wynne-
Jones et al, 2006).  Jones et al (2011) obtained pain, sleep and psychological health 
information at baseline in a community based study.  Four years later pain was re-
assessed and details obtained of any RTAs, surgeries, hospitalisations and fractures 
experienced since baseline.  The findings of an 84% and 46% increase in the risk of 
developing CWP for individuals reporting RTAs and fractures respectively were 
attenuated to non-significant levels when baseline sleep problems and anxiety were 
taken into account.  When examining all the trauma types investigated together, the 
population attributable risk percentage was 10%, suggesting that eliminating these 
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trauma types would result in a 10% reduction in the prevalence of widespread pain in 
the population.   
 
Wynne-Jones et al (2006a) examined the risk of the development of widespread 
pain in individuals making an insurance claim for an RTA compared to individuals 
making an insurance claim for a theft or damage to an unoccupied car.  At baseline, 
participants were asked to recall their levels of psychological distress for one month 
prior to the incident.  At six month follow up, 8% of the RTA group and 4% of the non-
RTA group had developed widespread pain.  The increased risk of the development of 
widespread pain in the RTA group compared to the non-RTA group failed to reach 
significance (RR 1.9, 95% CI 0.8 to 4.8).  As in the Jones et al (2011) study, the risk 
was further attenuated (RR 1.4, 95% CI 0.5 to 3.2) when taking account of self-
reported psychological distress prior to the insurance claim.  It is possible that the 
distress of the trauma negatively affected responses relating to pre-incident 
psychological distress, leading to the recall bias discussed above.  In both the Wynne-
Jones et al (2006a) and Jones et al (2011) studies, psychological stress (including 
anxiety and sleep problems) in some way explained the relationship between RTAs 
and widespread pain.  The precise nature of the relationship between psychological 
stress, RTAs and widespread pain could not be identified from the analysis as 
presented (Jones et al, 2011).  However, the trauma diathesis stress model of 
widespread pain (Section 2.5) specifically examines this relationship, by proposing that 
traumatic experiences (for example RTAs) create susceptibility, increasing the risk of 
psychological stress leading to widespread pain.   
 
(iii) Study population 
The majority of the participants in the four cross-sectional studies were female 
patients (Al-Allaf et al, 2002 93%; Broderick & Ross, 2005 98%; Pamuk et al, 2009 
100%; ter Borg et al, 1999 100%).  Of the prospective studies, only Wynne-Jones et al 
(2006) and Jones et al (2011) included non-patients.  The relationship between 
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physical trauma in adulthood and widespread pain thus remains relatively unexplored 
in males and the general population. 
 
In summary, three of the cross-sectional and one of the prospective studies found 
significant associations between adult physical trauma and widespread pain.  However, 
four prospective studies, those investigating verified events and those accounting for 
demographic and pre-trauma variables, including psychological stress did not.  As with 
research examining childhood interpersonal trauma, it is proposed that these equivocal 
findings are the result of the exploration of a direct association between adult physical 
trauma and widespread pain.  Taken together the evidence from the 15 studies (Table 
2.1) assessing interpersonal trauma in childhood and the nine studies (Table 2.2) 
assessing physical trauma in adulthood suggest that where studies employ multivariable 
analysis techniques to adjust for the potential influence of factors such as psychological 
stress they are less likely to report an association with widespread pain.  The following 
section therefore examines the evidence of a relationship between psychological stress 
and widespread pain. 
 
2.3 Psychological stress and widespread pain 
The term “stress” has many different definitions and many different meanings (Lucini & 
Pagani, 2012).  This section thus firstly defines what is meant by psychological stress for 
the purpose of this thesis but presenting evidence from the research literature examining 
the association between psychological stress (as defined in this study) and widespread 
pain.  
 
2.3.1 Defining and assessing psychological stress 
The term “stress” has been used to describe the cause of stress (the stressor), the 
evaluation of the stressor, and the resulting effect of that stressor, the physical stress 
response (Ursin & Eriksen, 2004).  Stress can therefore be viewed as a  
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“system of interdependent processes, including appraisal and coping, 
which mediate the frequency, intensity, duration, and type of psychological 
and somatic response”  (DeLongis et al, 1988, pg486) 
 
The strength and duration of the physical response to stress thus depends upon the 
perceived consequences of the event (Lucini & Pagani, 2012) and the individual’s 
perceived ability to cope (Ursin & Eriksen, 2007). 
 
Three different approaches have been taken to investigate the effects of stress; 
environmental, psychological and biological (Cohen et al, 1995).  The environmental 
approach focuses on the events or experiences that are deemed to be stressful. These 
include marital or work problems, frustrations, threats and conflict.  The subjective 
experience of life events has been considered during the construction of life event 
inventories, resulting in the inclusion only of events deemed to be stressful (Brugha et al, 
1985).  However, there will still be variations in how an individual perceives and reacts to 
such events (Lazarus, 1990).  These factors are consequently included in psychological 
approaches to the assessment of the effects of stress.  The consideration of an 
individual’s level of psychological distress, i.e. levels of anxiety, depression, somatisation 
and sleep problems, provides useful information with regard to both the individual’s 
interpretation of events and their perceptions regarding their ability to cope (Lazarus, 
1990).  In order to incorporate these varying aspects of psychological stress, this thesis 
considers both the occurrence of stressors (environmental) and an individual’s level of 
psychological distress (psychological).   
 
The biological approach  
“focuses on activation of specific physiological systems that have been 
repeatedly shown to be modulated by both psychologically and physically 
demanding conditions” (Cohen et al, 1995 pg4) 
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The research evidence of the relationship between widespread pain and the 
occurrence of stressors (life events), anxiety, depression, somatisation and sleep 
problems are now considered in turn. 
 
2.3.2 The relationship between widespread pain and life events, anxiety, 
depression, somatisation and sleep problems 
A systematic search was performed of the databases MEDLINE, EMBASE, 
psychINFO, CINHAL, AMED, BNI and web of knowledge.  The search terms included all 
MESH and thesaurus terms relating to “adult” AND "fibromyalgia" or “fibrositis” or "FM" or 
"FMS" or "chronic pain" or "chronic widespread pain" or "CWP" or “pain sites” or “sites of 
pain” or “multi-site pain” AND “psychological stress” or “stress” or “life events” or anxiety 
or “affective disorders” or depression or “depressive disorders” or “somatisation” or 
“somatization” or “somatic symptoms” or sleep or insomnia.   
 
The aim of this section was not to present a comprehensive review of all the published 
data, but rather to provide a summary including exemplars offering evidence for and 
against the associations between widespread pain and life events, anxiety, depression, 
somatisation and sleep problems. 
 
a) Life events 
A community based cross-sectional study examining the epidemiology of chronic 
syndromes found that participants reporting two or more significant life events were 
twice as likely to meet the ACR criteria for CWP as participants reporting no such 
events (OR 2.2, 95% C.I. 1.9-2.6) (Aggarwal et al, 2006).  Similarly, in a four year 
prospective study, participants reporting no recent life events were twice as likely to 
remain pain free during the course of the study as participants reporting more than 
three events (Jones et al, 2009).  However, not all studies have shown a significant 
independent association between life events and widespread pain.  For example, in 
multivariable analysis adjusting for age and sex, participants reporting the occurrence of 
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two or more life events were not significantly more likely to develop CWP over the 
course of the study (15 months) than participants reporting no such events (OR 1.2, 
95% C.I. 0.9-1.7) (Gupta et al, 2007).  As these three community based studies all used 
the same measure for assessing life events; the List of Threatening Experiences 
(Brugha et al, 1985), the difference in findings cannot be explained by the inclusion of 
different events.  However, as described above, the significance of these events may 
vary between individuals.  The association with widespread pain may therefore be 
related to the detrimental effects these events have, rather than their occurrence per se.  
Considering these events in combination with measures of psychological distress may 
therefore assist in elucidating any relationship.  
 
b) Anxiety 
Anxiety is the concern regarding some possible future threat or worry generalised to 
a number of events (Leeuw et al, 2007; Andrews et al, 2010; Estes & Skinner, 1941). 
This results in physiological hyperarousal, including feelings of tension and agitation 
(Antony et al, 1998).  Anxiety has been associated with widespread pain in both cross-
sectional and prospective studies.  For example, in a community based study including 
85,088 participants from 17 European countries, Gureje et al (2008) examined the 
prevalence of anxiety disorders including generalised anxiety disorder, panic disorder, 
post-traumatic stress disorder and social phobias.  As with the Kamaleri et al (2008a) 
study described in Section 1.4.3 pg14, the prevalence of anxiety disorders increased 
with the number of pain sites.  Compared to individuals without pain, those with pain in 
a single site and those with pain in two or more sites, were twice and four times more 
likely to have an anxiety disorder, respectively (Gureje et al, 2008).  Anxiety has also 
been associated with the persistence of CWP.  In a community based prospective 
study, individuals whose CWP persisted at 15 month follow up had higher levels of 
anxiety at baseline than those who no longer met the ACR criteria (Davies et al, 2008). 
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c) Depression 
Depression is typically characterised by low levels of emotional arousal (Moratti et al, 
2008).  Symptoms include dysphoric mood and the loss of self-esteem, incentive and 
expectations about the future (Lovibond & Lovibond, 1995; Antony et al, 1998).  Cross-
sectionally, Aggarwal et al (2006) found the prevalence of probable depressive disorder 
to be 13% in individuals with CWP, compared to 2% in those without the condition.  
Depression has also been associated with the development of widespread pain in 
prospective studies.  Holm et al (2007) followed 266 traffic injury claimants with 
localised neck and back pain for 12 months.  Over the course of the study, 56 (21%) 
participants developed widespread pain (assessed as pain in greater than 9 sites out of 
45).  The risk of the development of widespread pain was three times higher in those 
participants with depression at baseline (OR 3.2, 95% C.I. 1.6-6.3).  Depression has 
also been associated with CWP persistence (Davies et al, 2008).  However, one study 
(Kindler et al, 2010), found that depression did not predict the transition from chronic 
neck or chronic back pain to CWP over six years.  It is plausible that depression had no 
predictive ability in the Kindler et al (2010) study because a validated measure of 
depression was not used.  Kindler et al (2010) examined the presence or absence of 
nine symptoms of depression experience two weeks prior to baseline, whilst Holm et al 
(2007) used the Center for Epidemiological Studies Depression Scale, a valid and 
reliable instrument (Blalock et al, 1989).  The period of follow-up also differed between 
the two studies.  The predictive ability of depression was assessed after six years by 
Kindler et al (2010) and one year by Holms et al (2007).  However, Forseth et al (1999) 
did find that depression predicted the development of FM in female patients with back 
pain, using a self report of depression and over a five year period. 
 
d) Somatisation 
Somatisation is the process by which emotions are expressed as bodily symptoms 
(McWhinney & Epstein, 1997).  Common symptoms associated with somatisation 
typically include nausea, vomiting and troubles with vision.  Such symptoms are said to 
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reflect “psychological distress” (Derogatis & Melisaratos, 1983, pg596).  Somatisation 
has been associated with both CWP development and persistence.  For example, in 
two community studies, the risk of CWP development at 12 month follow up was 
significantly increased (OR 3.3, 95% C.I. 1.5 – 7.4) in participants reporting three or 
more somatic symptoms at baseline (McBeth et al, 2001a), and age and somatic 
symptoms were associated with CWP persistence over 7 years (Papageorgiou et al, 
2002).  
 
e) Sleep 
Sleep problems affect cognitive functioning and mood and can lead to and result 
from allostatic load (McEwen, 2006).  Poor quality sleep affects between 40% and 90% 
of CWP patients (Silverman et al, 2010).  Problems include short sleep duration with 
frequent awakenings and periodic limb movements (Lavigne et al, 2011).  Studies using 
electroencephalography have shown alterations in sleep patterns in CWP patients when 
compared to healthy controls.  These alterations include reduced slow wave delta sleep 
(Okura et al, 2008) and increased fast frequency alpha sleep; with alpha intruding on 
delta activity (the alpha-delta sleep anomaly) during non-rapid eye movement sleep 
(Lavigne et al, 2011; Moldofsky, 2008).  These reductions in slow wave sleep 
detrimentally affect endocrine, metabolic (Huber, 2009) and immune functioning 
(Besedovsky et al, 2012).   
 
It could be argued that sleep is disrupted by pain.  A longitudinal study of 333 major 
burn victims shows the reciprocal interactive between pain and insomnia.  Sleep onset 
insomnia prior to discharge from a burns centre significantly predicted the severity of 
bodily pain at 6, 12 and 24 month follow up, when controlling for discharge pain 
severity.  Similarly discharge pain severity and pre-burn psychological distress (anxiety 
and depression) significantly predicted sleep onset insomnia at follow up when 
controlling for discharge insomnia (Smith et al, 2008).  However, prospective studies 
have shown that self reported poor sleep increases the risk of CWP and FM 
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development (Gupta et al 2007; Mork & Nilsen, 2012) and that sleep quality predicts 
later pain in FM patients (Bigatti et al, 2008).  Furthermore, artificially induced alpha-
delta sleep has been shown to produce widespread pain type symptoms in healthy 
individuals (Moldofsky, 2008), whilst restorative sleep has been associated with the 
resolution of CWP (Davies et al, 2008). 
 
f) Life event, anxiety, depression, somatisation and sleep problems combined 
Life events, anxiety, depression, somatisation and sleep problems have all been 
associated with the development and persistence of CWP individually.  Functional 
impairment is, however, more strongly associated with these factors when they are 
considered in combination (Lowe et al, 2008).  For example, in a community based 
prospective study, Gupta et al (2007) found that anxiety, depression, somatisation, 
sleep problems and life threatening events increased the risk of CWP development at 
15 month follow-up.  In particular, individuals with high levels of illness behaviours, 
somatisation and sleep problems were 12 times more likely to develop CWP than those 
with low levels of these three factors (OR 12.1 95% CI 5.9, 24.7). 
 
The relationship between life events, anxiety, depression, somatisation and sleep 
problems is complex, with considerable correlations and comorbidity between them 
(Lovibond & Lovibond, 1995; Antony et al, 1998; Akerstedt et al, 2012; Burton et al, 
2009; Rosmalen et al, 2012).  Individuals experiencing psychological distress may 
perceive life events as more negative (Sandin et al, 2004), whilst anxiety, depression, 
somatisation and sleep problems may be indicative of negative reactions to such life 
events (Specchio et al, 2004; Sandin et al, 2004; Brugha et al, 1985).  It is therefore 
proposed that the examination of the occurrence of recent life events, in combination 
with levels of anxiety, depression, somatisation and sleep problems, provides a better 
reflection of an individual’s phenomenological experience of psychological stress, than 
by considering these factors individually.  
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This section examined the research evidence of the relationship between psychological 
stress and widespread pain.  For the purpose of this thesis, psychological stress is 
defined by the combination of life events and anxiety, depression, somatisation and sleep 
problems.  In the research evidence presented psychological stress, in the form of life 
events, anxiety, depression, somatisation and sleep problems was consistently and 
robustly associated with widespread pain (Jones et al, 2009; Davies et al, 2008; Holm et 
al, 2007; Papergeorgiou et al, 2002; Mark & Nilsen, 2012; Gupta et al, 2007).  However, 
not everyone who experiences psychological stress goes on to develop widespread pain.  
For example, only 16% and 17% of a community sample of individuals with probable 
anxiety and depressive disorders respectively, went on to develop CWP at 15 month 
follow up (Gupta et al, 2007).  This suggests that some individuals may be more 
susceptible than others to the development of widespread when they are stressed.  Two 
potential causes of such susceptibility (diathesis) are proposed: trauma and sex.  The 
following section examines the concept of diathesis and theoretical models examining the 
relationship between trauma and widespread pain. 
 
2.4 Theoretical models of trauma and widespread pain 
2.4.1 Diathesis stress models 
The term diathesis refers to an underlying biological, psychological or social 
susceptibility that predisposes an individual towards psychological and / or physical ill 
health (Ingram & Luxton, 2005).  Individual susceptibilities have long been implicated in 
the development of illness; the concept of diathesis being the basis of Hippocrates’ four 
humors theory of disease (Monroe & Simons, 1991).  The influence of stress was 
recognised as an important factor in psychological disorders in the 19th century (Bucknill 
& Tuke, 1858) and in physical disorders following the work of Selye in the 1950s (Selye, 
1984).  The two concepts, diathesis and stress, were then considered together in work 
examining the aetiology of schizophrenia, when it was recognised that not everyone 
experiencing stress went on to develop the condition (Bleuler, 1963).  The diathesis 
stress framework has subsequently been applied to the development of other psychiatric 
  46 
disorders, including depression (Hankin & Abramson, 2001), anxiety (Chorpita & Barlow, 
1998) and phobias (Kendler et al, 2002); and has also been applied to physical ill-health 
(Peterson et al, 1988; Jackson et al, 2002).   
 
How do diathesis stress models explain the development of chronic pain?   
“The basic premise is that stress activates a diathesis, transforming the 
potential of predisposition into the presence of psychopathology.”  
(Monroe & Simons, 1991, pg2) 
 
Diathesis stress models propose that the presence of a diathesis or susceptibility is 
not sufficient for the development of a disorder (Ingram & Luxton, 2005).  The underlying 
susceptibility is only activated by stress.  Thus an individual’s risk of developing 
widespread pain depends upon both their pre-existing susceptibility and their current 
level of stress.  As shown in Figure 2.1, a highly susceptible individual reaches the 
threshold for widespread pain, even when experiencing a similar level of stress that 
does not cause the disorder in an individual with low susceptibility.  A much higher 
level of stress is required for an individual with low susceptibility to reach this 
threshold.   
 
Figure 2.1 Relationship between susceptibility and stress 
 
Low
Susceptibility
Psychological
Stress
High
Susceptibility
Psychological 
Stress
Threshold  for developing  
widespread pain
R
is
k 
o
f 
d
e
ve
lo
p
in
g 
w
id
e
sp
re
ad
 p
ai
n
 
Source: Original 
  47 
With regard to chronic pain conditions, five diathesis stress models have been 
identified.  Dworkins and Banks’ (1999) model examines the development of postherpetic 
neuralgia pain.  The models of Turk (2002), Meredith et al (2008) and Hamilton et al 
(2012) are primarily concerned with the adjustment to, rather than the development of 
chronic pain conditions. The diatheses in these models are anxiety sensitivity, insecure 
attachment and sleep problems, respectively.  Although Okijuki and Turk’s (1999) 
diathesis stress model does examine the development of FM, the diatheses in this model 
are biological and psychosocial factors, rather than traumatic experiences.   
 
Traumatic experiences have been implicated as a diathesis for the development of 
post-traumatic stress disorder (PTSD) (McKeever & Huff, 2003) and have been posited 
as a risk factor for the development of widespread pain (Van Houdenhove et al, 2001, 
2004; Kendall-Tackett & Klest, 2009).  However, no diathesis stress model has been 
identified to date, which specifically considers traumatic experiences as a diathesis for 
widespread pain.   
 
2.4.2 A model of trauma exposure and physical health 
One model that does consider traumatic experiences, although not as a diathesis, is 
Schnurr and Green’s (2004a) model of trauma exposure and physical health.  In their 
model, PTSD is proposed as a mediator by which trauma leads to ill health, as shown in 
Figure 2.2.  PTSD is a trauma and stress related disorder characterised by symptoms of 
re-experiencing (intrusive thoughts or recurrent dreams of the event); avoidance of 
thoughts, feelings and reminders of the event; negative cognitions and mood (including 
distorted blaming of self or others) and arousal (aggressive, reckless or self-destructive 
behaviour, sleep disturbances or hypervigilance) (Diagnostic and Statistical Manual 
[DSM] fifth edition, 2013).  
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Figure 2.2 A model of trauma exposure and physical health 
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Source: Schnurr and Green (2004a), based on the model of 
Physical Health and PTSD by Schnurr and Jankowski (1999) 
 
This model proposes that the distress reactions of PTSD resulting from traumatic 
experiences lead to biological changes in the stress and immune systems.  Both trauma 
exposure and PTSD then lead to psychological alterations and changes in attentional 
processing.  For example, the use of the defence mechanism of dissociation can then 
lead to altered symptom perception and to illness behaviours such as increased 
symptom reporting and health care utilisation.  Health risk behaviours may then result 
from other psychological factors.  For example, maladaptive coping may lead to self-
medication, where the individual uses alcohol or tobacco to provide short term relief from 
negative affect (Anda et al, 2006).  The model also recognises the influence of personal, 
social and cultural factors in the development of ill health.  These include genetics, 
personality, age, sex and socioeconomic status as well as cultural and ethnic 
differences.   
 
This comprehensive model provides clear directionality whilst maintaining the complex 
interactions between its components.  Each of the individual components may be 
insufficient for ill health on their own.  It is the cumulative and interactive effects of the 
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biological, psychological and behavioural alterations that lead to physical health 
problems (Schnurr & Green, 2004a).  Schnurr and Green’s (2004a) model  
“suggests that PTSD plays a crucial role in mediating the relationship between traumatic 
exposure and poor physical health”  (Schnurr & Green, 2004b, pg7) 
 
The authors also recognise that other stress or distress reactions may be sufficient.  
Individuals may experience considerable trauma related distress without meeting the 
specific criteria for PTSD (Briere & Spinazzola, 2005; Ruscio et al, 2002).  Schnurr and 
Green’s (2004a) model is of particular relevance to the current study as it combines the 
effects of both trauma and psychological stress in the development of physical ill health.   
 
Other theories that specifically incorporate traumatic experiences, including Brown’s 
(2004) integrative conceptual model of medically unexplained symptoms and the model 
of somatoform symptoms (Kirmayer & Young, 1998) are discussed briefly below (see 
Section 2.5.2).  Unlike Schnurr and Green’s (2004a) model, these models contain 
multiple components with multi-directional interactions, and whilst this may reflect the 
complex aetiology of widespread pain, the models are not easily testable.  However, as 
with Schnurr and Green’s (2004a) model, these models do not consider traumatic 
experiences as a diathesis.   
  
In the study by Raphael et al (2011) described in Section 2.2.2b, contrary to the 
predictions of the Schnurr and Green (2004a) model, PTSD did not mediate the 
relationship between childhood abuse and pain.  The findings of this study suggest that 
the traumatic experience of childhood abuse was insufficient to trigger the development 
of pain symptoms on its own.  An interaction of childhood abuse and PTSD was required 
for the development of pain symptoms and pain problems.  The presence of PTSD may 
be a reflection of the severity and detrimental impact of the abuse (Brewin et al, 2000) or 
the abuse may have increased susceptibility to the development of PTSD in response to 
subsequent stressors (McKeever et al, 2003).  These findings, when considered with 
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those from the Jones et al (2011) and Wynne-Jones et al (2006) studies (described in 
Section 2.2.3.c), are more suggestive of trauma as a susceptibility factor, increasing the 
subsequent risk of widespread pain when an individual is exposed to psychological 
stress.  It would be more appropriate, therefore, to consider these factors within a 
diathesis stress framework.  As no relevant diathesis stress model which explains the 
relationship between trauma, stress and widespread pain could be identified, the trauma 
diathesis stress model of widespread pain was developed.   
 
2.5 Trauma diathesis stress model of widespread pain 
The trauma diathesis stress model, shown in Figure 2.3, proposes a direct association 
between psychological stress and widespread pain, which is mediated by biological, 
psychological and social factors and moderated by traumatic experiences and sex.  The 
model also recognises that widespread pain can be affected by cultural, social and 
personal factors (Kirmayer et al, 2004). 
 
Figure 2.3 Trauma diathesis stress model of widespread pain 
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It is proposed that exposure to trauma creates a susceptibility (diathesis), which 
increases the risk of developing widespread pain when an individual is exposed to 
psychological stress.  The model also proposes that the effects of trauma and its 
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relationship to widespread pain are different for males and females.  Psychological stress 
may reactivate the effects of prior trauma, triggering for example dissociation (van der 
Kolk et al, 2007a) or insecure attachment styles (Meredith et al, 2008); or may apply 
additional pressure to the stress, immune and pain processing systems already weakened 
by the prior exposure to trauma.  The diatheses examined in this study are childhood 
abuse and adult physical trauma.  As described below, psychological and physical 
traumatic experiences can initiate long term psychological and physiological changes in 
an individual, thus creating a diathesis. 
 
The trauma diathesis stress model of widespread pain extends prior work by Schnurr 
and Green (2004a) by setting their trauma exposure and physical health model into a 
diathesis stress framework.  However, the trauma diathesis stress model of widespread 
pain differs from Schnurr and Green’s model in that it accounts for the fact that traumatic 
experiences are not essential to the development of widespread pain.  Research is 
presented above which demonstrates that psychological stress can lead to widespread 
pain without the previous experience of a trauma.  And yet not everyone who experiences 
stress goes on to develop widespread pain.  In light of this, the trauma diathesis stress 
model of widespread pain examines who is susceptible to developing widespread pain 
when stressed; i.e. whether exposure to trauma moderates the relationship between 
psychological stress and widespread pain (hereafter referred to as the stress pain 
relationship).  Each element of the trauma diathesis stress model of widespread pain is 
examined in more detail below.   
 
2.5.1 Direct relationship: Psychological stress and widespread pain 
The first part of the trauma diathesis stress model proposes that psychological stress 
leads directly to widespread pain, as shown in Figure 2.4.   In order to demonstrate how 
stress can lead to widespread pain, this section presents a description of the 
physiological response to stress. 
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Figure 2.4 Trauma diathesis stress model – Stress and pain 
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Selye described stress as a “nonspecific response of the body to any demand” (1984, 
pg472).  As such, stress can be viewed as an adaptive response, involving physiological, 
psychological and behavioural changes aimed at maintaining stability (homeostasis).  
The stress response involves a cascade of autonomic, endocrine and immune system 
responses triggered by physical or psychological stress and inflammatory processes 
(Olson et al, 2011).  The sympathetic nervous system is activated, causing an increase 
in respiration and heart rate and the inhibition of digestion, as blood flow is diverted to 
the muscles in preparation for dealing with an emergency.  The hypothalamus controls 
endocrine function and provides inputs to the brain stem to coordinate autonomic 
regulation (Lovallo, 2005).  As shown in Figure 2.5, when a threat is encountered, 
information from the cerebrum triggers the hypothalamic-pituitary-adrenal (HPA) axis; the 
primary stress pathway.  This is activated by the release of corticotrophin-releasing factor 
(CRF) and arginine vasopressin (AVP) in the paraventricular nucleus (PVN) of the 
hypothalamus.  CRF and AVP act on the pituitary, stimulating the production of 
adrenocorticotropic hormone (ACTH), resulting in the production and release of cortisol 
from the adrenal gland.  Further release of CRF and ACTH is inhibited directly by the 
feedback of cortisol to the pituitary gland, hypothalamus, and other brain areas and 
indirectly by substance P (via gamma-aminobutyric acid (GABA) and serotonin in the 
PVN), halting the stress response when the threat is resolved (Gillespie & Nemeroff, 
2007; Carrasco & Van der Kar, 2003).  
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Figure 2.5 Hypothalamic-pituitary-adrenal axis 
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Adapted from Gillespie & Nemeroff, 2007 
 
When faced with a challenge the body adapts to achieve homeostasis. However, if the 
challenge is not met or neutralised, the cost of maintaining homeostasis in the face of 
continuing challenges can lead to allostatic load and long term dysregulation of the 
system (McEwen, 1998).  This increases sensitivity to subsequent stressors (Friedman & 
McEwen, 2004) and changes the perception of pain (McEwen, 1998).  Resulting 
alterations in the functioning of the HPA axis can lead to insufficient or excessive 
secretion of CRF, ACTH and cortisol (Pruessner et al, 1999).  In support of this, cross-
sectional studies have found cortisol levels to be directly related to pain symptoms in FM 
patients (McLean et al, 2005a), and prospective studies have shown that HPA axis 
dysregulation significantly increases the risk of new-onset CWP (McBeth et al, 2007).   
 
Other effects of the physical stress response include alterations in endocrine function.  
Depleted levels of serotonin and norepinephrine, which reduce the descending inhibition 
of pain (Fishbain et al, 1997), have also been implicated in the development of anxiety, 
depression, somatisation and sleep problems (Chou et al, 2012; Goddard et al, 2010; 
Popa et al, 2008; Ebner & Singewald, 2006).  Clearly there is a link between the 
physiological changes associated with the stress response and symptoms such as 
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anxiety, depression, somatisation and sleep problems.  The physical stress response 
thus provides a plausible physiological process by which stress can lead to pain.   
 
2.5.2 Mediators of the stress pain relationship 
The second part of the trauma diathesis stress model explores the potential 
biopsychosocial mediators of the stress pain relationship.  A mediator is a factor that 
clarifies how or why a relationship exists between two variables.  In order to explain how 
stress might lead to pain, a potential mediator must be associated with both stress and 
pain.  This section examines the research evidence for potential mediators of the stress 
pain relationship in each of the biological, psychological and social domains.  
 
a) Biological mediators of the stress pain relationship 
Biological factors proposed to mediate the stress pain relationship include peripheral 
abnormalities, central sensitisation and genetics. 
 
(i) Peripheral abnormalities 
One proposed mechanism for widespread pain is that the pain originates from 
structural, metabolic and microcirculatory abnormalities within the muscles (Stein et al, 
2009).  Cellular damage and mitochondrial abnormalities have been found in FM 
patients in support of this (Bengtsson, 2002; Sprott et al, 2000). Reduced blood flow 
and oxygenisation have also been observed in muscles and the skin overlying tender 
points in FM patients (Jeschonneck et al, 2000).  It has been proposed that the 
reduced blood flow leads to the accumulation of metabolites and hypoxia which leads 
to pain, reduced endurance and premature exhaustion (Lund et al, 2003; Gerdle et al, 
2010). These findings may explain why individuals with widespread pain experience a 
lack of muscle strength and reduced physical endurance, with elevated pain levels 
during and following exercise (Bengtsson, 2002).  However, muscle mitochondria and 
histochemistry are dependent upon activity levels (Holloszy et al, 1984) and studies 
comparing FM patients and sedentary controls have found no difference in muscle 
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energy metabolism (Simms et al, 1994).  So the changes seen in widespread pain 
patients may be a consequence of deconditioning rather than the cause of widespread 
pain (Abeles et al, 2007).  No definitive muscle pathology has so far been associated 
with widespread pain and considered on their own, such peripheral abnormalities fail 
to address the cluster of additional symptoms associated with widespread pain, for 
example sleep and cognitive disturbances.  However, continued nociceptive input from 
peripheral abnormalities can lead to central sensitisation (Voscopoulos & Lema, 2010). 
 
(ii) Central Sensitisation 
Central sensitisation results in functional changes within the central nervous system 
leading to heightened pain perception (Voscopoulos & Lema, 2010).  The continued 
stimulation of the pain and stress systems or persistent inflammation (Voscopoulos & 
Lema, 2010; Lyon et al, 2011) lead to an excess of glutamate, substance P, 
prostaglandins and cytokines (Voscopoulos & Lema, 2010) and a depletion of the pain 
inhibiting neurotransmitters serotonin, norepinephrine, and dopamine (Yunus, 2008).  
The subsequent alterations to cell connectivity and excitability result in the under 
activity of descending inhibitory and over activity of ascending and descending 
facilitatory pathways, increasing overall nociceptive transmission (Nijs et al, 2011).  
These changes reduce pain thresholds (hyperalgesia), widen the receptive field 
(referred pain or secondary hyperalgesia) and alter the perception of previously 
innocuous stimuli such that they are experienced as painful (allodynia) (Voscopoulos & 
Lema, 2010).  In support of this, research using animal models has shown that tissue 
injury at a single site can result in long term increased pain sensitivity throughout the 
body (Wang et al 2004). Once the system has been sensitised, peripheral pathology 
and noxious stimuli are no longer necessary for pain to be experienced (Latremoliere 
& Woolf, 2009).   
 
“In this sense central sensitization represents an uncoupling of the clear 
stimulus response relationship that defines nociceptive pain.”  (Woolf, 2011, pg4) 
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Central sensitisation offers a viable explanation for widespread pain, as sufferers 
experience hyperalgesia, secondary hyperalgesia and allodynia (Staud et al, 2012; 
Meeus & Nijs, 2007; Kindler et al, 2011).  Increased levels of substance P, diffuse 
noxious inhibitory control dysfunctions, disruption to the release of dopamine in the 
basal ganglia, and decreased mu-opiate binding have also been found in FM patients 
(Apkarian et al, 2009).   However, central sensitisation cannot account for the co-
morbid cognitive impairment associated with widespread pain (Lyon et al, 2011).  
Central sensitisation has also been implicated in many conditions co-morbid with 
widespread pain, including chronic fatigue, headache and irritable bowel (Yunus, 
2007; Meeus et al, 2009).  Central sensitisation may be seen as an explanation of pain 
persistence rather than as an aetiological factor.  However, early experiences of pain, 
particularly during the critical period of the first post-natal week for rat pups, can 
significantly alter the development of the pain processing system (Walker et al, 2009a).  
Similarly children who experienced numerous early surgical procedures due to 
prematurity have been found to have more widespread activation of cortical neurons in 
response to pain and altered pain sensitivity compared to age-matched healthy 
controls (Slater et al, 2010; Walker et al, 2009b).  This suggests that functional 
changes occurring early during development may later be triggered, possibly by stress, 
without the necessity of further nociceptive input.  There may also be a genetic 
component to susceptibility to central sensitisation (Woolf, 2011). 
 
(iii) Genetics 
Strong familial aggregation (Arnold et al, 2004) and twin studies (Kato et al, 2006) 
suggest a genetic, heritable component to widespread pain.  Evidence from twin 
studies suggest heritability estimates of between 48-54% (Kato et al, 2006) for CWP.  
Genetic factors have been associated with experimental pain sensitivity (Norbury et al, 
2007; Diatchenko et al, 2005), the synthesis and metabolism of enzymes and proteins 
within the pain processing system, recovery from injury (Singer & Clark, 1999) and the 
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efficacy of analgesic drugs in cancer pain (Reyes-Gibby et al, 2007).   A number of 
potential candidates for widespread pain have been identified.  Mutations in the 
SCN9A gene have been found to cause congenital insensitivity to pain (Indo et al, 
1996). The serotonin transporter gene (Offenbaecher et al, 1999) and the dopamine 
receptor gene (Buskila & Sarzi-Puttini, 2006), both of which have been implicated in a 
susceptibility to stress and affective disorders, are associated with the descending 
inhibition of pain (Van Houdenhove & Egle, 2004).  Catecholamine-O-
methyltransferase (COMT) haplotypes have been associated with pain sensitivity 
(Diatchenko et al, 2005) but not CWP (Hocking et al, 2010).  However, it is difficult to 
distinguish genetic variations that are specifically associated with pain from 
psychological and environmental confounders, making this research particularly 
challenging (Limer et al, 2008).   
 
There are clear biological mediators involved in the experience of pain.  Peripheral 
abnormalities may lead to central sensitisation, resulting in the heightened perception 
of pain.  These mediators may also be affected by psychological stress.  For example, 
allostatic load can disrupt muscle and tissue repair (Friedman & McEwen, 2004), whilst 
elevated levels of substance P, indicative of an unresolved stress response, also 
implicate the stress system in the development of central sensitisation (Lyon et al, 
2011). Genetic factors may moderate the stress pain relationship, increasing an 
individual’s susceptibility to the development of widespread pain (Dworkins & Banks, 
1999), or may mediate the relationship, as psychological stress has also been shown 
to alter the expression of genes (Li et al, 2013).  Although peripheral abnormalities, 
central sensitisation and genetic factors may mediate the stress pain relationship, this 
thesis focuses on the potential psychological and social mediators described below. 
 
b) Psychological mediators of the stress pain relationship 
The experience of pain is not just a direct sensory or stimulus-response to noxious 
stimuli.  Emotions, cognitions and perceptions all influence and are influenced by the 
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pain processing system.  A systematic search was performed, building on the search 
criteria used for the assessment of a relationship between psychological stress and 
widespread pain (detailed in Section 2.3.2).  Additionally all MESH and thesaurus terms 
relating to “dissociation” or “dissociative experiences” or “health anxiety” or 
“somatosensory amplification” or “personal control” or “mastery” or “locus of control” 
were included.  The search criteria where expanded to include an outcome of general 
physical health in order to provide further information with regard to the potential 
mediating effects of these factors, particularly where direct evidence of their association 
with psychological stress and widespread pain was unavailable.  By describing the 
psychodynamic and cognitive behavioural theories of widespread pain and providing 
exemplars of the research evidence, this section demonstrates how dissociation, health 
anxiety, somatosensory amplification and personal control have the potential to mediate 
the stress pain relationship (Figure 2.6). 
 
Figure 2.6 Trauma diathesis stress model – Psychosocial mediators 
PainStress
Psychosocial 
Factors
 
 
(i) Dissociation 
Psychodynamic theories of chronic pain include the conversion of underlying 
emotional conflicts into physical symptoms (Weisberg & Keefe, 1999) and dissociation.  
Dissociation is defined as disruptions in the normal integration of memories, 
perceptions and identity as an emotional response to trauma (Van Der Hart & Horst, 
1989).  During the course of a traumatic event a person may experience an altered 
state of consciousness, in which they find themselves detached from the experience, 
their body, their sense of self and / or the external world (Holmes et al, 2005).  Once 
used, this defence mechanism can then be triggered by stress in everyday contexts 
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(Spiegel et al, 2011).  Whilst dissociation offers protection from the immediate 
overwhelming emotional effects of trauma, in the long term the lack of integration of 
experiences can lead to confusion between external and internal, psychological and 
physical sensations (Bob, 2008).  This may lead to a misinterpretation of sensations 
and also to the abnormal activation of the pain processing system (Bob, 2008).  
Although this model is essentially cognitive in focus (Rief & Broadbent, 2007), Brown’s 
(2004) integrative conceptual model of medically unexplained symptoms includes the 
concept of dissociation.  This model proposes that incoming stimuli may be 
misinterpreted and incorrectly associated with rogue representations.  These rogue 
representations are memories that have been acquired directly, from our own previous 
experiences of illness and pain or indirectly from the observation of physical symptoms 
in others.  They are also shaped by exposure to general information from the cultural / 
social environment (Brown, 2004).   
 
Dissociation has also been associated with depression and anxiety in a non-clinical 
community based study (Levin & Spei, 2004) and with somatisation in chronic pelvic 
pain patients (Badura et al, 1997).  Dissociation can result in altered pain sensitivity 
(Horowitz & Telch, 2007; Fillingim & Edwards, 2005) and reduced pain thresholds 
(Agargun et al, 1998).  FM patients have been found to score more highly on 
measures of dissociation than patients with rheumatoid arthritis (Naring et al, 2007; 
Leavitt & Katz, 2003; Walker et al, 1997).  Dissociation has been associated with both 
psychological stress and widespread pain.  The trauma diathesis stress model of 
widespread pain therefore proposes that psychological stress leads to the 
inappropriate resurfacing of dissociated experiences relating to previous pain, resulting 
in the experience of widespread pain.   
 
(ii) Health anxiety and somatosensory amplification 
Cognitive behavioural theories of pain focus on the role of disturbed perceptions 
and cognitions.  As well as Brown’s integrative conceptual model of medically 
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unexplained symptoms (Brown, 2004), other models include the circle of 
somatosensory amplification (Barsky & Wyshak, 1990), the model of somatoform 
symptoms (Kirmayer & Young, 1998) and the perception-filter model of somatoform 
disorders (Rief & Broadbent, 2007).  Whilst varying in focus, complexity and 
terminology all emphasise the roles of health anxiety and somatosensory amplification 
in the development of physical ill health. 
 
Health anxiety involves the worry about illness based on dysfunctional assumptions 
and beliefs (Marcus & Church, 2003).  Health anxiety is characterised by a fear of 
disease and the conviction of the presence of a disease, a belief which is resistant to 
reassurances from others, including medical professionals (Pilowsky, 1967).  
Somatosensory amplification refers to the enhancement of normal physiological 
sensations resulting from heightened awareness.  Barsky and Wyshak’s (1990) circle 
of somatosensory amplification describes how individuals can become trapped within 
a perpetuating cycle, whereby anxiety regarding health leads to a focus on physical 
sensations.  Due to this focus, normal bodily sensations are amplified and 
misinterpreted as relating to illness and disease.  This leads to further health anxiety 
and attention being focused on the body, which further amplifies the perception and 
misattribution of physical sensations.   
 
The physical symptoms associated with psychological stress, such as accelerated 
heart rate and increased sweating, may trigger health anxiety and / or somatosensory 
amplification leading to an increase in pain.  Anxiety, depression and somatisation 
have been associated with both health anxiety and somatosensory amplification in 
cross-sectional studies (Barsky et al, 1988; Hanel et al, 2009).  Psychological stress 
has also  been associated with later health anxiety in prospective studies (Barsky et al, 
1998; Olatunji et al, 2009).  For example, Barsky et al (1998) assessed patients for 
hypochondriasis, an extreme form of health anxiety, using a structured diagnostic 
interview.  At four year follow up, those individuals who still met the diagnostic criteria 
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for hypochondriasis had significantly higher levels of somatisation at baseline than 
those whose hypochondriasis had remitted.   In a non-clinical population, Olatunji et al 
(2009) found a significant correlation between stress at baseline and health anxiety at 
12 week follow-up.  High levels of health anxiety and somatosensory amplification 
have been associated with myofascial face pain (Raphael et al, 2000), irritable bowel 
syndrome and CWP (Aggarwal et al, 2006; Geisser et al, 2008; Sayar et al, 2005; 
Epstein et al, 1999).  Although health anxiety has been significantly associated with 
CWP in cross-sectional studies (for example Aggarwal et al, 2006), in prospective 
studies health anxiety has not predicted the development or persistence of CWP over 
twelve months (McBeth et al, 2001a&b).  This difference may indicate that health 
anxiety is a consequence rather than a cause of CWP or may be due to the way health 
anxiety was measured. Aggarwal et al (2006) used the Health Anxiety Questionnaire 
(Lucock et al, 1996), whilst McBeth et al (2001a&b) used the health anxiety subscale 
of The Illness Attitude Scales (Kellner et al, 1987).  Alternatively, the relationship 
between health anxiety and CWP may be more complex.  The trauma diathesis stress 
model of widespread pain therefore proposes that the physical symptoms of 
psychological stress may lead to heightened concern regarding one’s health, resulting 
in a misinterpretation of amplified bodily processes which in turn lead to the 
experience of widespread pain. 
 
(iii) Personal control 
Personal control, or mastery,  
“refers to the extent to which people see themselves as being in control of 
the forces that importantly affect their lives” (Pearlin et al, 1981, pg340) 
 
High levels of personal control are associated with adherence to treatment 
(Weinman et al, 1996), reduced levels of depression and interference of pain in daily 
life following treatment for CWP (de Rooij et al, 2013), and the use of adaptive coping 
strategies, resulting in more positive health outcomes (Hagger & Orbell, 2003).  In 
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support of this, low levels of personal control have been associated with increased 
pain and reduced physical functioning in FM patients (Stuifbergen et al, 2006). 
 
Whilst high levels of personal control can increase resilience against the effects of 
stress (Neupert et al, 2007; Diehl & Hay, 2010), high levels of stress can also reduce 
an individual’s sense of personal control (Glavin, 2013).  In a study by Price et al 
(2002), personal control was found to mediate the relationship between stress (the 
financial strain caused by job loss) and poor health.  The uncontrollability of a stressor 
has also been associated with a greater cortisol response (Dickerson & Kemeny, 
2004).  Personal control has thus been associated with psychological stress (Price et 
al, 2002).  Although no studies were identified which examined the role of personal 
control in the development of widespread pain, research suggests that low levels of 
personal control may have a detrimental effect on pain that is already present 
(Stuifbergen et al, 2006). The trauma diathesis stress model of widespread pain 
therefore proposes that psychological stress leads to a reduced sense of personal 
control which results in an increase in the widespreadness of pain by reducing the use 
of effective coping strategies and treatment adherence. 
 
In summary, psychological stress can trigger positive dissociative symptoms, 
heighten concern regarding one’s health, focus attention on physiological processes 
and lead to a reduced sense of personal control.  These alterations brought about by 
stress could lead to rogue representations, a misinterpretation of amplified bodily 
processes and maladaptive coping strategies.  These components then increase the 
likelihood of the subsequent development of widespread pain  
 
c) Social mediators of the stress pain relationship 
In addition to biological and psychological factors outlined above, social factors such 
as social support and adult attachment style are also proposed as mediators of the 
stress pain relationship.  The search terms used in Section 2.5.2b were amended to 
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examine associations between psychological stress, widespread pain and these 
potential social mediators.  Exemplars of previous research identified are discussed 
below. 
 
(i) Social support 
Social support, in the form of one close confidant or a network of personal 
relationships, has been associated with a reduced risk of the development of physical 
health problems (Melchior et al, 2003), including myocardial infarction (Dickens et al, 
2004) and cardiovascular disease (Everson-Rose & Lewis, 2005).  Social isolation has 
been associated with increased all-cause and breast cancer related mortality 
(Berkman & Syme, 1979; Kroenke et al, 2006). The absence of social support has 
been associated with CWP cross-sectionally (Bergman, 2005), whilst the presence of 
adequate social support was found to be protective of CWP development over a three 
year prospective study (Bergman et al, 2002).  The presence of social support may 
decrease the stress response by suppressing cortisol during stress exposure (Ditzen 
et al, 2008; Heinrichs et al, 2003).  Improved immune functioning (Zuckerman & 
Antoni, 1995) and improved recovery from surgery (Vaz-Leal et al, 2011) have also 
been associated with the presence of social support.   
 
(ii) Adult attachment style 
Attachment theory, originally proposed by Bowlby, suggests that individuals form 
beliefs about themselves and others based on early experiences with caregivers 
(Bowlby, 1969).  This leads to the development of an attachment style which then 
determines how the individual interacts with others and how they interpret the actions 
of others (Bowlby, 1969).  Four basic styles of attachment have been identified 
(Bartholomew & Horowitz, 1991).  Individuals with a secure attachment feel 
themselves to be worthy of care and trust that others will be accepting and responsive.  
Secure attachments are the result of consistent responsive early care giving 
(Ciechanowski et al, 2001).  A dismissing attachment style is characterised by a 
  64 
negative view of others but a positive view of the self.  This style often results from 
consistent emotional unresponsiveness of the caregiver and leads an individual to 
become self-sufficient.  Conversely, inconsistent emotional responsiveness can lead to 
a preoccupied attachment style, in which individuals view themselves negatively (i.e. 
as not being worthy of care).  Individuals with this style view others positively and often 
strive for acceptance from others.  Finally, individuals with the fearful style have a 
negative view of themselves and others as a result of constant criticism or rejection of 
the caregiver.  Although a psychological construct, attachment style determines beliefs 
concerning social situations, and thus how individuals respond to stressful situations 
(Bowlby, 2007).   
 
In Meredith et al’s (2008) attachment diathesis model of chronic pain, attachment is 
proposed as a either a mediator or moderator of the relationship between stress and 
pain.  This model proposes that in response to stress, cognitive, behavioural and 
emotional reactions are influenced by attachment style.  So individuals with insecure 
attachment styles appraise the stressful event more negatively, feel less able to cope 
and use maladaptive coping strategies, such as catastrophising.  This not only results 
in chronic pain outcomes, but also negatively affects adjustment to pain.  In support of 
this, a community based study including 2,509 participants, found that participants 
meeting the ACR criteria for CWP were more likely to report an insecure attachment 
style compared to pain free participants: preoccupied (RRR 2.6; 95% C.I. 1.8–3.7), 
dismissing (RRR 1.9; 95% C.I. 1.2–3.1), fearful attachment style (RRR 1.4; 95% C.I. 
1.1–1.8) (Davies et al, 2009).  Compared to individuals with a secure attachment, 
those with a dismissing attachment style were almost three times more likely to report 
a higher number of pain sites (RRR 2.8; 95% C.I. 1.2–2.3) (Davies et al, 2009).   A 
fearful attachment style has also been associated with a slower recovery from the 
physical arousal of stress (Halpern et al, 2011) whilst a secure attachment style has 
been shown to reduce anxiety to stressful experiences (Ditzen et al, 2008).   
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In summary, social support and adult attachment style have been associated with 
both psychological stress and widespread pain.  The trauma diathesis stress model of 
widespread pain therefore proposes that the availability of social support and a secure 
attachment style, by offering protection from the effects of psychological stress, would 
reduce the risk of the development of widespread pain.  Conversely, an insecure 
attachment style and lower levels of social support could exacerbate the effects of 
psychological stress, increasing that risk. 
 
This section examined biological, psychological and social mediators of the stress 
pain relationship proposed by the trauma diathesis stress model of widespread pain.  
Empirical evidence has been presented, along with related psychological theory, to 
demonstrate how these factors are affected by psychological stress and could potentially 
act as mechanisms by which psychological stress may lead to the development of 
widespread pain.  The following section examines the proposed moderators of the stress 
pain relationship. 
 
2.5.3 Moderators of the stress pain relationship 
The trauma diathesis stress model of widespread pain proposes two potential causes 
of such susceptibility (moderators): trauma and sex. 
 
a) Trauma 
This section examines how traumatic experiences in childhood and adulthood could 
potentially increase an individual’s susceptibility to widespread pain when stressed and 
the impact of trauma on the proposed psychosocial mediators of the stress pain 
relationship (Figure 2.7).   
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Figure 2.7 Trauma diathesis stress model: Trauma, stress, widespread pain and 
psychosocial mediators 
 
PainStress
Trauma
Psychosocial 
Factors
 
 
(i) Trauma and the stress pain relationship 
As stated above, the long term psychological consequences of trauma have long 
been understood.  Specifically, the experience of childhood abuse and neglect has 
been associated with psychosis (Fisher et al, 2010), panic disorders, hallucinations 
(Anda et al, 2006), self-esteem problems, substance abuse, phobias, obsessions, 
social impairment and relationship problems (Dube et al, 2005), personality disorders 
(Maniglio, 2009), anger (Springer et al, 2007), post-traumatic stress disorder (Chen et 
al, 2010) and cognitive deficits (Hedges & Woon, 2011).  Of particular interest to the 
current investigation, childhood abuse has also been associated with an increased risk 
of anxiety, depression (Springer et al, 2007), somatisation (Anda et al, 2006) and 
sleep problems (Abrams et al, 2008).  It is clear that the experience of childhood 
abuse significantly increases the risk of a wide range of psychological disorders and 
also conveys a substantial probability of psychological stress in later life.   
 
Traumatic experiences, particularly during sensitive periods of development, can 
result in physiological disruptions to the nervous, endocrine and immune systems and 
allostatic load (Popa et al, 2008; Pesonen et al, 2010).  These changes are believed to 
alter the thresholds and sensitivity of the stress and pain processing system (Heim et 
al, 2010), as described in Section 2.4.1, Figure 2.1 (pg46).  Such disruptions, 
particularly in the hypothalamic–pituitary–adrenal axis, have been associated with both 
childhood interpersonal trauma (Heim et al, 2002; McLean et al, 2005a) and adult 
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physical trauma (Yehuda, 2002; McLean et al, 2005b).  For example, childhood 
physical abuse has been associated with flattened diurnal cortisol rhythm and 
childhood sexual abuse with increased wakening cortisol levels (Weissbecker et al, 
2006).  The trauma diathesis stress model of widespread pain therefore proposes that 
traumatic experiences result in psychological and physiological alterations which 
increase an individual’s susceptibility to widespread pain when they become stressed. 
 
As with childhood interpersonal trauma, problems such as anger, guilt, shame 
(Amstadter & Vernon, 2008), fear and fatigue (Andersson et al, 1997) are common 
following adult physical trauma.  Adult physical trauma has also been associated with 
psychological stress, including anxiety, depression and sleep problems (Andersson et 
al, 1997; Gargan et al, 1997; Mayou et al, 2001; Smith et al, 2008).   
 
(ii) Trauma and the stress pain mediators 
The proposed psychosocial mediators of the stress pain relationship have all been 
empirically associated with traumatic experiences: dissociation (Merckelbach & Jelicic, 
2004; Irwin, 1996; Brown, Schrag & Trimble, 2005; Walker et al, 1992; Badura et al 
1997; Mulder et al, 1998; Salmon et al, 2003; Roelofs et al, 2002; Nijenhuis et al, 
1998), health anxiety (Fiddler et al, 2004; Stein et al, 2004), somatosensory 
amplification (Walker et al, 1992; Gurevich et al, 2004), personal control (Mills et al, 
2007), attachment style (Waldinger et al, 2006; Aspelmeier et al, 2007; Bowlby et al, 
2007) and social support (Brewin et al, 2000; Runtz & Schallow, 1997; Alvarez & Hunt, 
2005).  In terms of the trauma diathesis stress model of widespread pain, it is 
proposed that the mediation of the stress pain relationship by these psychological and 
social factors will be different in individuals who have experienced a trauma compared 
to those who have not.  
 
In summary, trauma experiences have long been associated with psychological and 
physical ill health.  However, the findings from research exploring a direct association 
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between widespread pain and both childhood interpersonal and adult physical trauma 
are inconclusive.  These research findings suggest that traumatic experiences are not 
sufficient on their own for the development of widespread pain, but that traumatic 
experiences may increase sensitivity to psychological stress, changing the relationship 
between psychological stress and widespread pain. This lead to the development of 
the proposed trauma diathesis stress model of widespread pain, whereby traumatic 
experiences create a susceptibility (diathesis), which is only activated by psychological 
stress.  
 
b) Sex  
In addition to trauma, sex is also proposed as a moderator of the stress pain 
relationship.  The prevalence of pain and psychological stress is typically higher in 
females than males (Branco et al, 2010) and sex differences have also been found in 
the response to pain, psychological stress and trauma, as described below. Based on 
this evidence, the trauma diathesis stress model proposes that the relationship between 
psychological stress and widespread pain and the effect of trauma will be different in 
males and females, as shown in Figure 2.8.   
 
Figure 2.8 Trauma diathesis stress model – Trauma, sex, stress, widespread pain 
and psychosocial mediators 
 
PainStress
Trauma
Psychosocial 
Factors
Sex
 
Sex differences in the prevalence of widespread pain and FM have been found by a 
large number of studies.  Estimates of the female male ratio vary between two to one 
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(Branco et al, 2010) and six to one (Kurtze & Svebak, 2005), although there are some 
exceptions (e.g. Gupta et al, 2007).  A female predominance also exists with regard to 
anxiety, depression (Kurtze & Svebak, 2005) and somatisation (Barsky et al, 2001; 
2005).  With regard to any differences between males and females in the impact of 
widespread pain, research findings are mixed.  Gjesdal et al (2011) found that females 
have a 44% higher risk of receiving a disability pension than men as a result of their 
FM, when adjusting for age, education, income, weekly working hours and caring for 
children.  However, Buskila et al (2000), found males to have more severe symptoms, 
decreased physical function, and lower quality of life than females. 
 
The hormonal contribution to pain is suggested by the increase in chronic pain 
conditions in females following puberty and the menopause (see Figure 1.1 pg8 and 
Figure 1.3 pg12). The severity and frequency of symptoms also vary during the 
menstrual cycle and decrease during pregnancy (Fillingim et al, 2009).  Aloisi et al 
(2007) studied the effects on pain in transsexuals undergoing hormone replacement 
therapy; oestrogen and progesterone for male-to-female and testosterone for female-to-
males.  Of the male-to-female participants 23% developed chronic headaches, breast or 
musculoskeletal pain, whilst pain conditions improved in 55% of the female-to-male 
participants.  However, the evidence is not conclusive; other studies have found no 
significant differences in pain perception across the menstrual cycle or related to the 
use of exogenously administered hormones (Racine et al, 2012).  
 
In a recent review, Fillingim et al (2009) found sex differences in experimentally 
induced pressure, heat, cold and electrical pain stimulation, with females demonstrating 
lower pain thresholds and tolerance than males.  Similar findings were also evidenced 
in temporal summation and tonic pain, although no differences were found in ischaemic 
pain stimulation.  Brain imaging studies, using positron emission tomography and 
functional magnetic resonance imaging, have also found sex differences in the patterns 
of activation in experimental pain tasks, however, the differences in methodology make 
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drawing firm conclusions difficult (Fillingim et al, 2009).  Again, the evidence is not 
conclusive; a recent review by Racine et al (2012) found no significant difference in pain 
perception between males and females.    
 
Sex differences have also been found in reactivity to stress.  In a systematic review, 
Ordaz and Luna (2012), found that compared to males, females react to stressful 
situations with more subjective negative affect, but lower physiological arousal.  
Interestingly, these differences emerged during adolescence, further implicating the role 
of hormones in sex differences.    Research also suggests that males and females 
experience different types of trauma (Radford et al, 2011) and react differently to 
traumatic experiences (Christiansen & Elklit, 2008).  For example, in the recent NSPCC 
study, the prevalence of childhood physical abuse and neglect was similar for males 
and females, but the rates for childhood emotional and sexual abuse were significantly 
higher for females in this study (Table 2.3).  Maschi et al (2008) found sex differences in 
the methods employed to cope with traumatic experiences.  Whilst male childhood 
abuse victims employed an externalising, aggressive coping style, female victims 
adopted internal coping strategies, directing aggression inwardly.  The results of this 
difference manifest as delinquent behaviour in males, and increased levels of 
depression and anxiety in females.  This may account for the increased prevalence of 
widespread pain in females. 
 
Table 2.3 Prevalence of childhood abuse and neglect by gender and type 
 
 Childhood abuse type 
 Physical Emotional Sexual Neglect 
Male 10.9% 4.7% 1.6% 10.7% 
Female 9.0% 7.4% 8.5% 9.1% 
Radford et al, 2011, pg157 
 
Clearly the evidence outlined above on the difference between males and females 
suggests that sex is an important factor for both psychological stress and widespread 
pain.  Sex differences are evident in the prevalence and impact of widespread pain (and 
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FM), and are suggested in pain perception and reactions to psychological stress and 
trauma.   In terms of the trauma diathesis stress model of widespread pain, it is 
hypothesised that sex will moderate the relationship between trauma, psychological 
stress and widespread pain. 
 
2.5.4 Summary of the trauma diathesis stress model of widespread pain 
The trauma diathesis stress model of widespread pain proposes a direct association 
between psychological stress and widespread pain, mediated by psychosocial factors 
and moderated by trauma and sex.  Empirical evidence has been presented to show that 
anxiety, depression, somatisation, sleep problems and life events individually and 
combined have consistently been associated with the development and persistence of 
widespread pain.  Research evidence also shows that psychological stress affects 
psychological and social processes.  These alterations possibly lead to dissociations 
between sensation and perception, heightened concern regarding one’s health and a 
reduced perception of personal control, resulting in a misinterpretation of amplified bodily 
processes.  Psychological stress may also lead to widespread pain via inadequate social 
support and an insecure attachment style.   
 
As outlined, traumatic experiences can result in changes to the stress, pain and 
immune systems.  The resulting increased reactivity to subsequent stressors may leave 
the individual susceptible to widespread pain.  Traumatic experiences may also lead to 
psychological and social problems.  An individual who has experienced dissociation as 
the result of a trauma is likely to use the same unconscious defence mechanism when 
faced with psychological stress.  Concerns for health and a bodily focus may be 
increased, whilst social support, security of attachment and feelings of control may be 
reduced by the experience of trauma.  Males and females experience different types of 
trauma and differ in their reactions to trauma.  The susceptibility towards widespread 
pain when stressed may therefore be different in males and females and dependent 
upon whether they have experienced a trauma or not.  
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The trauma diathesis stress model of widespread pain aims to identify who is at risk of 
developing widespread pain when faced with psychological stress and to clarify how 
psychological stress leads to widespread pain.  The identification of susceptible 
individuals and the mechanisms by which they develop widespread pain have 
implications for the treatment of widespread pain. 
 
2.6 Current treatments for widespread pain 
Current treatments for widespread pain include pharmacological and non-
pharmacological interventions such as physical and psychological therapies.  These 
treatments are summarised below with reference to their effectiveness in targeting the 
proposed mediators of the stress pain relationship: dissociation, health anxiety, 
somatosensory amplification, personal control, adult attachment style and social support.   
 
Pharmacological treatments for widespread pain include agents which act at the 
peripheral level, such as non-steroidal anti-inflammatory drugs and those having effects 
on the central nervous system, such as the analgesic tramadol (Yunus & Aslan, 2004) and 
anti-anxiety and anti-depressant medications.  These include serotonin-norepinephrine 
reuptake inhibitors (Marks et al, 2009), tricyclic agents and selective serotonin reuptake 
inhibitors (Yunus & Aslan, 2004).  Anti-depressant medications have been found to result 
in mild improvement in fatigue and moderate improvements in sleep, well-being and pain 
(O’Malley et al, 2000).  However, adverse effects from these medications can affect up to 
a third of patients (Marcus, 2009) and as a result, patients often discontinue their use.  
Furthermore, the benefits do not persist once treatment has ended (van Koulil et al, 2007). 
 
Non-pharmacological physical treatments include education, exercise, relaxation and 
biofeedback.  Education strategies include providing descriptions of pain physiology and 
central sensitisation (Nijs et al, 2011) which reassure the patient that the condition is not 
life threatening or associated with tissue damage.  Advice on general health behaviours, 
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such as good eating and sleeping habits, regular exercise, weight loss and smoking 
cessation can also be provided (Yunus & Arslan, 2004).  When combined with medication 
and exercise, education has been shown to be effective at reducing experimental pain 
intensity ratings and improving physical functioning, general and mental health, personal 
control and self-efficacy in FM patients (van Oosterwijck et al, 2013).   Exercise, including 
aerobic and strength training, targets deconditioning (Busch et al, 2011) and reduces 
stress (Bote et al, 2013).  Relaxation and biofeedback are also effective for stress 
reduction, decreasing both sleep problems and depression (Glombiewski et al, 2010).   
 
Psychological therapies include cognitive behavioural therapy (CBT), mindfulness and 
behavioural therapies, and eye movement desensitisation and reprocessing (EMDR) 
(Glombiewski et al, 2010).  CBT is an umbrella term for a variety of components that can 
be tailored to meet individual needs, although it often takes place in a group setting (van 
Koulil et al, 2010).   In a recent meta-analysis, Glombiewski et al (2010) found that CBT 
resulted in small to moderate improvements in depression, functional status, sleep 
problems and pain intensity for FM patients.  Mild improvements have also been found in 
both health anxiety (d=0.4) and somatosensory amplification (d=0.4) with the use of 
attention focused CBT (Weck et al, 2013; Hedman et al, 2013).  
 
The aim of CBT in pain treatment is usually the management of symptoms, with little 
focus on encouraging the expression and processing of avoided emotional information, 
which may be of benefit to individuals who have experienced a trauma (Lumley, 2011).  
EMDR was developed in the late 1980s by F. Shapiro (2012) as a therapy specifically for 
the treatment of “traumatic stress and distressing life experiences” (E. Shapiro 2012 
pg242).  As with CBT, variations of the EMDR protocol have been developed and applied 
to treat dissociation and attachment disorders (Regehr et al, 2013; Wesselmann et al, 
2012), fatigue, phantom limb pain and chronic pain conditions (van Rood & de Roos, 
2009).  Two studies have examined the effectiveness of EMDR in FM patients.  Friedberg 
(2004) provided two EMDR treatment sessions to six female FM patients, whilst Teneycke 
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(2012) used 12 sessions with three female FM patients.  Both trials resulted in decreases 
in anxiety, depression and pain and improvements in sleep and communications with 
others, improvements which were maintained for at least three months post-treatment.  
However, both Friedberg et al (2004) and Teneycke’s (2012) studies involved only a small 
number of female participants with no control group comparisons, hence making 
generalisations difficult.   
 
Individual psychodynamic psychotherapy has also been successful in the treatment of 
chronic pain conditions, but only in individuals with a history of trauma.  For example, 
Creed et al (2005) found that eight sessions of individual psychodynamic psychotherapy 
over three months lead to greater improvements in irritable bowel pain and physical 
function in individuals reporting childhood sexual abuse than those without such a history.  
This therapy allowed an exploration of symptoms, emotions, and links between symptoms 
and emotions and the benefits seen following treatment improved further in the 12 months 
following treatment.  Similarly, Guthrie et al (2004) found that irritable bowel patients with 
a history of sexual abuse showed increased tolerance to rectal distension following 
psychotherapy, whereas a decrease in tolerance was found in those without reported 
abuse. 
 
Treatments for widespread pain already contain components that target stress and the 
proposed mediators of the stress pain relationship.  Overall, pharmacological and non-
pharmacological treatments for widespread pain achieve only small to moderate symptom 
improvements.  Not all patients benefit from the same interventions (Turk, 2005; O’Malley 
et al, 2000; Richards & Scott, 2002).  Tailoring treatments to subgroups of patients would 
not only be beneficial for the patient, but would also be cost effective, as treatments would 
be prescribed only for individuals who are most likely to benefit (Hill et al, 2011).   By 
identifying individuals at the greatest risk of developing widespread pain and providing a 
greater understanding of the mechanisms involved in the development of widespread 
pain, the results of this study will inform effective risk reduction and treatment strategies. 
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2.7 Rationale for thesis 
Research evidence outlined in this chapter has shown psychological stress to be 
consistently associated with the development and persistence of widespread pain, but 
also that not everyone who experiences psychological stress goes on to develop 
widespread pain.  This suggests that some individuals are more susceptible than others to 
the development of widespread pain when they experience psychological stress.   The 
trauma diathesis stress model of widespread pain proposes trauma and sex as the cause 
of such susceptibility.  It is proposed that the equivocal findings of the current research 
(see Tables 2.1 and 2.2) are due to the way in which the relationship between trauma and 
widespread pain has been examined.  These studies have explored a direct link between 
trauma and widespread pain, without considering the role of psychological stress.  These 
issues will be addressed in the current study as follows. 
 
The trauma diathesis stress model of widespread pain proposes that traumatic 
experiences are insufficient on their own for the development of widespread pain, but that 
they create a susceptibility which is later activated by psychological stress.  The evidence 
from research offers greater support for this approach than for a direct association 
between trauma and widespread pain.   Widespread pain may not be a direct response to 
traumatic experiences, but may be related more to the individual’s reaction to the trauma 
and subsequent stressful experiences.  This study therefore examined traumatic 
experiences as a moderator of the stress pain relationship.  With regard to childhood 
trauma, this study examined not only the effect of the individual types of childhood abuse 
and neglect, but also the effects of the frequency of abuse and multiple types of abuse.  In 
addition, rather than assessing pain dichotomised according to the ACR criteria, this study 
examined the “widespreadness” (Natvig et al, 2010 pg71) of pain using a count of the 
number of pain sites.  Widespread pain results from a complex interaction of multiple 
factors (Clauw & Crofford, 2003) for which sophisticated analytical techniques, as 
proposed in the current study, would be appropriate (Van Houdenhove et al, 2005).  In 
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order to ascertain a clearer picture of the relationship between trauma, stress and 
widespread pain, the method used in this thesis is structural equation modelling.  This 
allows for the examination of the moderators (in whom) and mediators (how) of the stress 
pain relationship, whilst controlling for potential confounding variables (as detailed in 
chapter 4).   
 
Researchers investigating the relationship between childhood interpersonal trauma and 
chronic pain conditions suggest that screening for such trauma takes place within primary 
care settings (Leserman et al 1998; Van Houdenhove et al, 2001; Green & Kimberling, 
2004; Friedman et al, 1992; Sachs-Ericsson et al, 2009).  At this point, however, the 
evidence for the relationship does not appear conclusive enough to warrant such a step.  
However, the findings are intriguing and the recent success of a targeted intervention for 
individuals with a history of childhood sexual abuse and irritable bowel (Creed et al, 2005) 
indicate that the relationship between trauma and widespread pain deserves further 
investigation.  Even sceptics of the association recognise the need for more tightly 
controlled and sophisticated studies (Raphael et al, 2004). 
 
2.8 Chapter summary 
This chapter presented reviews of the research evidence exploring direct associations 
between trauma and widespread pain, and psychological stress and widespread pain.  An 
examination of the current theoretical models of trauma and widespread pain, found that 
none of the existing models could suitably explain the empirical evidence.  A trauma 
diathesis stress model of widespread pain was therefore developed.  Each element of the 
model was examined in light of current theoretical understanding and evidence from the 
research literature.  The proposed studies seek to address a number of the 
methodological issues described above by using a population based longitudinal cohort 
design, and by employing sophisticated statistical techniques to match the complexity of 
widespread pain’s aetiology.  This will enable a more thorough understanding of 
relationship between trauma, stress, widespread pain and psychological, social and 
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behavioural factors, and provide a clearer understanding of the pathway from trauma to 
widespread pain.  This information can inform treatment trials and has implications for 
both primary and secondary prevention.   For example, the early identification of at risk 
individuals may help prevent the development of widespread pain, whilst tailored 
treatments may be used to reduce effects once it has developed. 
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Chapter 3  Aims and objectives 
 
3.1 General Aim 
The aim of the analyses presented in this thesis was to ascertain whether individuals 
with a history of trauma have an increased susceptibility to widespread pain when they 
experience psychological stress.      
 
3.2 Hypotheses 
This research assesses the trauma diathesis stress model of widespread pain, to test 
the hypotheses that:-  
 
(1) Among adults, an increase in psychological stress is associated with an increase in 
the number of pain sites. 
 
(2) The relationship between psychological stress and number of pain sites will be 
moderated by exposure to traumatic experiences and by sex. 
 
(3) The relationship between psychological stress and number of pain sites will be 
mediated by adult attachment style, social support, health anxiety, somatosensory 
amplification, dissociation and personal control.  
 
(4) The mediation of the stress pain relationship by adult attachment style, social 
support, health anxiety, somatosensory amplification, dissociation and personal 
control will be moderated by traumatic experiences and sex. 
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Chapter 4  Statistical analysis 
 
4.1 Chapter overview 
Data from two population based prospective studies was used to identify whether 
individuals with a history of trauma have an increased susceptibility to widespread pain 
when they experience psychological stress.   Details of the statistical analysis common to 
both studies are presented in this chapter.  The study design, procedures, sampling frame 
and measures for the General Practice Symptom Survey (GPSS) and the North 
Staffordshire Osteoarthritis Project (NorStOP) are described in chapters 5 and 8 
respectively.  All analysis was carried out using IBM SPSS (Statistics Package for Social 
Sciences) version 20.0 and AMOS (Analysis of Moment Structures) version 21.0.    
 
4.2 Data distribution 
The distribution of both the GPSS and NorStOP data was assessed using the Kolmogorov-
Smirnov statistic with Lilliefors’ significance.  The null hypothesis for this test is that the data 
are normally distributed; test results that are significant therefore indicate that the data is 
not normally distributed.  For the comparison tests between participants and non-
participants and the descriptive analysis, non-parametric analysis was used for non-
normally distributed data.  Correlation analysis used Pearson’s product moment 
correlation.  This test has been shown to be extremely robust to violations of distribution, 
so can be used for both normally and non-normally distributed data (Chok, 2008; Norman, 
2010).  Furthermore, the issues arising from non-normal distributions within data can be 
overcome in structural equation modelling (SEM) with the use of bootstrapping.  
Parameter estimates (e.g. regression weights, means etc.) were calculated for multiple 
samples, enabling confidence intervals to be constructed (Byrne, 2010).   
 
4.3 Comparison of participants and non-participants 
In order to assess potential response bias, comparisons were made between 
participants and non-participants at baseline and follow up using the Chi squared test for 
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categorical data (for example sex) and the Mann Whitney U test for continuous data (for 
example age).  Data allowed comparisons on age, sex and general practice (and version 
of the questionnaire for GPSS, see section 5.2, pg95 for details) between participants and 
non-participants at baseline.  All data collected from responders at baseline was available 
to compare participants and non-participants at follow up.  The results of these 
comparisons are presented in Chapter 6 for the GPSS data and Chapter 9 for the 
NorStOP data. 
 
4.4 Descriptive analysis 
Frequencies with percentages or medians with interquartile ranges where appropriate, 
were calculated for all variables.  A description of the “widespreadness” (Natvig et al, 
2010, pg71) of pain using a count of the number of pain sites and the prevalence of 
traumatic experiences within the study population are presented.  Mann Whitney, Kruskal 
Wallis and Pearson correlations analysis where appropriate were carried out to describe 
the associations between the number of pain sites and demographic, predictor, mediator 
and moderator variables for each study.  The results are presented in Chapter 7 for the 
GPSS data and Chapter 10 for the NorStOP data. 
 
4.5 Missing data 
There are a number of reasons why responses may be missing from a dataset.  
Participants may fail to answer a question due to a misunderstanding of the question, a 
perceived inability to answer the question, or because the question is of a sensitive 
nature.  There are consequences of missing data. Missing data can reduce statistical 
power and can undermine the representativeness of the sample leading to potential bias 
within the observed associations.  Missing data should be examined to understand the 
potential for bias and suitably addressed, where possible (Kang, 2013).   
 
Three categories of missing data have been identified; missing completely at random 
(MCAR), missing at random (MAR) and not missing at random (NMAR).  If there are no 
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patterns to the missing data, indicating no relationship between the missing variable(s) 
and other variable(s) then the data is said to be MCAR.  Data is classed as MAR where 
there are patterns to the missing data, such that the missing data can be explained by 
data that is available, but is independent of missing variables.  Data is classed as being 
NMAR if the missingness is dependent upon what the value would have been, for 
example, if income data was missing from only those participants with the highest or 
lowest incomes (Enders, 2011; Schlomer et al, 2010). Distinguishing these patterns 
informs the techniques available to deal with the missing data.  When data is MCAR and 
the rate of missing data is less than 5%, then imputation using maximum likelihood 
estimating techniques provides accurate replacement values (Enders, 2011; Schafer & 
Graham, 2002; Schafer, 1999).   
 
Little’s Missing Completely at Random test was used to identify whether the data was 
missing completely at random (Little, 1988).  The null hypothesis for this test is that the 
missing data are MCAR.  Thus a non-significant result indicates that the data are MCAR 
and suitable for imputation, whilst a significant result indicates that the data are either 
MAR or NMAR.  No test is currently available to distinguish between these (IBM, 2009).  
Data found to be MCAR was imputed using the estimation maximisation function within 
SPSS.  Little’s MCAR test does not require data to be normally distributed (Little, 1988). 
 
As recommended by the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines (von Elm et al, 2007), the amount of missing data and 
an explanation of how missing data was addressed, in each of the datasets, is presented 
in Sections 7.4 for the GPSS study and 10.3 for the NorStOP study. 
 
4.6 Structural equation modelling (SEM) 
As described in Section 1.2 (pg1), research suggests that widespread pain results from 
a complex interaction of multiple factors (Meredith et al, 2008).  SEM has been used to 
examine the complex interactional relationships between childhood trauma, stressful life 
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events and depression in chronic lower back pain and chronic pelvic pain (Lampe et al, 
2003), and between childhood and adult interpersonal abuse, post-traumatic stress 
disorder and chronic pain (Wuest et al, 2009).  SEM allows for the simultaneous 
assessment of multiple factors, moderation and mediation analysis (Byrne, 2010), and is 
therefore ideally suited for the investigation of the widespreadness of pain.   
 
There are three main approaches to SEM (Schumacker & Lomax, 2004):- 
a) Confirmatory approach.  A single theoretical model is developed and tested to 
ascertain how well the model fits the collected data.  This approach was used for the 
assessment of the association between stress and pain, the moderation effects of trauma 
and sex and mediation analysis.  Further details are outlined below. 
 
b) Alternative models.   In this approach a limited number of models are created 
based on different theoretical explanations of the data.  The models are then compared to 
assess which best explains the data.  This approach was used to identify the most 
appropriate model for prospective analysis (see Section 4.6.6, pg90).   
 
c) Model generating.  An initial model is created and assessed as to how it fits the 
data.  Modification indices are then inspected and used to amend the model until the best 
fit is found for the data, whilst maintaining theoretical and practical meaning.  This 
approach was not used in the current studies. 
 
SEM uses a combination of confirmatory factor analysis, multiple linear regressions 
and multiple group comparison analysis.  Whilst each of these techniques could be 
performed individually within many software packages including SPSS, the use of SEM 
has a number of benefits: 
 All analysis is performed simultaneously. 
 An assessment is included of measurement error (as described below). 
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 Multiple group analysis enables a comparison of the critical ratios (as described in 
Section 4.6.3). 
 Latent variables are created from multiple observed variables (as described in Section 
4.6.1) and therefore represent a more reliable measure (Hopwood, 2007) which is 
more reflective of the underlying construct than a single measure (Lei & Wu, 2007).  
The relationship between the created latent variables and between the latent variables 
and observed variables can be assessed within one model. 
 The graphical interface within packages such as AMOS allows models to be quickly 
specified using simple drawing tools (see examples in figures 4.1 – 4.6).  The results of 
the analysis are then presented pictorially, aiding interpretation (for example, see 
figures in chapters 7 and 10) (Arbuckle, 2012). 
 
AMOS provides estimates for each parameter within the model.  The strength of the 
relationships between variables is indicated by regression weights (standardised β and 
unstandardized B) and the amount of variance in outcome variables explained by the 
model is provided by multiple squared correlations (R2).  Based on the recommendations 
from research, a maximum likelihood procedure, based on bootstrap of 3,000 was used to 
produce 95% bias corrected confidence intervals (Sharma & Kim, 2012; Byrne, 2010; 
Preacher et al, 2007; Efron & Tibshirani, 1985). 
“The goal of SEM analysis is to determine the extent to which the 
theoretical model is supported by sample data”  
(Schumacker & Lomax, 2004, pg 2).   
 
Model fit indices are different ways of expressing the difference between the model and 
the observed data (Blunch et al, 2013).  Over 20 different model fit statistics are available 
within AMOS (Arbuckle, 2012), with different indices representing different aspects of 
model fit (Hu & Bentler, 1998).  The most commonly used measure of fit is the Chi 
squared goodness of fit index (Singh, 2009); however, as this test becomes unreliable 
with sample sizes in excess of 400 (Kenny, 2014), it was not used to assess the models in 
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these studies.  Research by Hu and Bentler (1998; 1999) suggests the use of a two index 
presentation strategy combining Standardised Root Mean Square Residual (SRMR) and 
Root Mean Square Error of Approximation (RMSEA) tests.  The Root Mean Square 
Residual (RMR) test is the square root of the difference between the residuals of the 
sample and model; however, this is difficult to interpret (Byrne, 2010).  The Standardised 
RMR (SRMR) ranges from zero to 1.0, with zero indicating a perfect fit (Byrne, 2010).   
The RMSEA “gives the average amount of misfit for a model, per degree of freedom” 
(Bagozzi & Yi, 2012, pg28).  Both the RMSEA and SRMR tests have been shown to be 
less sensitive to distribution and sample size, but more sensitive to model misspecification 
(Hu & Bentler, 1998).  Following Hu and Bentler’s (1998, 1999) recommendations for use 
with maximum likelihood estimation, the SRMR (≤0.09) and RMSEA (≤0.06) tests were 
used to assess model fit in these studies. 
 
The Akaike Information Criterion (AIC) test examines both the statistical goodness of fit 
and the number of parameters (Byrne, 2010).  The AIC is used to compare models that 
are estimated using the same data; the model with the smallest AIC value being the most 
parsimonious (Hooper et al, 2008).  This test was used to compare two prospective 
models (see Section 4.6.6).  
 
Aspects of the trauma diathesis stress model of widespread pain were assessed by 
progressively more complex models.  The remainder of this chapter describes the theory 
behind each of these models, provides an example of how the model was used within this 
analysis and describes how the results of the analysis are presented.  
 
4.6.1 Latent variables 
SEM uses two types of variables; observed variables and latent variables.  Observed 
or manifest variables are those items that are directly measured.  Scores collected on a 
questionnaire, such as the Hospital Anxiety and Depression Scale (Zigmond & Snaith, 
1983), are examples of manifest or observed variables.  Latent variables represent 
  85 
underlying theoretical constructs which are “operationalised” using a number of observed 
variables hypothesized to reflect those underlying constructs (Blunch, 2008, pg7).  For 
example, scores on tests of verbal and numeric ability would be influenced by an 
individual’s underlying intelligence.   
 
Figure 4.1 shows an example of a latent variable.  In the GPSS study, data was 
collected for anxiety, depression, somatisation and life threatening events.  In SEM 
notation, such observed variables are depicted by squares or rectangular boxes.   
 
Figure 4.1 Example latent variable 
 
Psychological 
stress
latent variable 
Anxiety Depression
Somatic 
symptoms
Life threat 
events
PSe1 PSe2 PSe3 PSe4
1
R2R2R2R2
β β β
 
Square or rectangle = observed variable; circle or ellipse = unobserved 
latent variable; PSe1-4 = error terms for anxiety, depression, somatic 
symptoms and life threatening events; R
2
 = variance of observed variable 
explained; β = standardised regression coefficient  
 
It is hypothesised that these items would reflect an individual’s level of underlying 
psychological stress.  In SEM, such unobserved variables are represented by circles or 
ellipses.  Single headed arrows represent the impact of one variable on another.  In 
drawing a latent variable, the arrows go from the latent variable to the observed 
measures.  The underlying construct of psychological stress is created by assessing the 
common variance amongst the observed variables using confirmatory factor analysis.  
Estimates of participants’ scores on the latent variable can be created within AMOS 
using regression imputation.  These scores can then be used in subsequent statistical 
analysis (Campbell et al, 2007; Sieri et al, 2004; Joreskog, 2000; Joreskog et al, 2006). 
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Each observed variable within Figure 4.1 also has an error element (Psychological 
stress error [PSe1 to PSe4]).  The variable error, depicted by a circle because it is not 
directly observed, represents measurement error and the variance in the observed 
variable that is not explained by the latent variable (Blunch, 2013).  In order to solve the 
set of simultaneous equations for the latent variable, there must be sufficient known 
information.  A model is said to be “identified” if the number of known parameters is 
equal to or exceeds the number requiring estimation (Kenny, 2014).  When creating a 
latent variable it is necessary to fix at least one path coefficient to 1.0 (as from the 
psychological stress latent variable to anxiety in Figure 4.1).  This aids the identification 
process by reducing the number of parameters that are required to be estimated and 
also sets the scale for the latent variable (Byrne, 2010).   
 
Results for the latent variables created in this study are presented in models and 
tables.  In the models, the standardised regression coefficients (β) are shown on the 
connecting arrows.  These indicate the strength of the associations; for example the 
number of standard deviations by which anxiety changes as the result of one standard 
deviation increase in the psychological stress latent variable.  The variance explained for 
each observed variable (R2) will be displayed above (or to the right of) the outcome box.  
The 95% confidence intervals for the standardised and unstandardised regression 
coefficients (B) are presented in the accompanying table. 
 
Within the Trauma diathesis stress model of widespread pain, two latent variables are 
proposed.  Psychological stress was measured using the observed variables of anxiety, 
depression, somatisation and life threatening events in the GPSS study (see Section 5.5) 
and anxiety, depression and sleep problems in the NorStOP study (see Section 8.5).  In 
the GPSS study, childhood abuse and neglect was measured using the observed 
variables of childhood physical, emotional and sexual abuse, combined with the maternal 
care scale of the Parental Bonding Instrument (see Section 5.5). 
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4.6.2 Basic predictor outcome models 
The structural or path model pictorially represents the relationship between variables, 
which can be latent or observed.  Predictor variables have no single headed arrows 
pointing towards them.  They are the beginning of the path model.  Outcome variables 
have at least one single headed arrow pointing towards them.  Figure 4.2 shows an 
example of a structural model containing one latent variable, psychological stress; one 
observed outcome variable, number of pain sites; and a confounding variable.  The 
relationship between the psychological stress latent variable and the number of pain 
sites is indicated by path c.  In a similar way to the errors associated with the observed 
variable in a latent variable model, outcome variables have an associated disturbance 
(d1).  This represents the error in the prediction of the outcome variable by the model.  
The relationships between the variables are assessed simultaneously using multiple 
linear regression. 
 
Figure 4.2 Example predictor outcome model 
 
Psychological 
stress
latent variable 
Anxiety
Depression
Somatic 
symptoms
Life threat 
events
1
PSe1
PSe2
PSe3
PSe4
Number of 
pain sites
d1
Confounding 
variable
c
R2
 
PSe1-4 = error terms for anxiety, depression, somatic symptoms and life threatening 
events; c = standardised regression coefficient between psychological stress and 
number of pain sites; d1 = disturbance term for number of pain sites; R
2
 = variance 
explained in number of pain sites  
 
A confounding variable is a factor that influences the relationship between the 
predictor and outcome, but is not theoretically causal.  Confounding variables are 
represented in the model with a single head arrow indicating a direct association with the 
outcome (number of pain sites) and a bidirectional arrow indicating the covariance or 
correlation with the predictor (psychological stress).   In order to account for the influence 
of confounding variables within the current study, those demographic factors which were 
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significantly associated with the number of pain sites in the bivariate analysis were added 
to the basic predictor outcome model as shown in Figure 4.2. Only those variables 
maintaining a significant relationship (p<0.05) within the SEM were retained.  
 
Results are presented in models and tables.  In the models, the standardised 
regression coefficients (β) are shown on the connecting arrows and the variance 
explained in the number of pain sites (R2) is displayed above the outcome box.  The 95% 
confidence intervals for the standardised and unstandardised regression coefficients (b) 
for path c are presented in the accompanying table. 
 
4.6.3 Moderation models 
Moderation analysis examines whether the strength or direction of a relationship 
between a predictor and outcome is dependent upon a moderator variable (Preacher et 
al, 2007).  The trauma diathesis model of widespread pain proposes that the experience 
of trauma would moderate the relationship between stress and pain.   In these analyses, 
the test for the moderation effect of trauma was assessed using the multiple group 
analysis (MGA) and pairwise comparison functions within AMOS.  MGA allows for the 
simultaneous analysis of multiple groups of participants, allowing for a comparison of the 
strength of the stress pain relationship between participants who have and have not 
experienced a trauma and between males and females.  A pairwise comparison is a 
critical ratio which represents the difference between the coefficients of two pathways, 
divided by the standard error of the difference (Arbuckle, 2012).  The results are 
interpreted using a table of normal standard distributions.  Moderation was said to occur 
when the regression coefficients for the stress pain relationship differ significantly at 
p<0.05 and p<0.02 level (pairwise critical ratio ±1.96 or 2.33, respectively) (Denis, 2010). 
 
Results, including regression coefficients, 95% confidence intervals, R2 and pairwise 
comparisons will be presented in Section 7.5 for the moderation effect of childhood 
abuse and Section 10.3 for the moderation effect of physical trauma in adulthood. 
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4.6.4 Mediation models 
Mediation analysis enables an investigation of the processes by which a predictor 
affects an outcome.  As shown in Figure 4.3, as well as the direct association between 
the predictor and outcome (path c’), the predictor variable has an effect on the mediator 
(path a) and the mediator variable in turn has a relationship with the outcome (path b).  In 
Figure 4.2, c indicates the total effect of the predictor variable on the outcome variable, 
whilst controlling for confounding variables.  In Figure 4.3, c’ indicates the direct effects 
of the predictor variable on the outcome variable, when the mediator (and confounding) 
variables are controlled for.  The difference between c and c’ is the amount of mediation 
or the indirect effect.  Mediation was said to have occurred when the indirect effects were 
significant (Rucker et al, 2011). 
 
Figure 4.3 Example mediation model 
 
Psychological 
stress
latent variable
Anxiety
Depression
Somatic 
symptoms
Life threat 
events
1PSe1
PSe2
PSe3
PSe4
Number of 
pain sites
d1
Confounding 
variable
Mediators
a b
c’
R2
R2
 
Total effect = Direct effect + Indirect effect or c = c' + ab 
PSe1-4 = error terms for anxiety, depression, somatic symptoms and life threatening events; 
a = standardised regression coefficient between psychological stress and mediator variable; 
b = standardised regression coefficient between mediator variable and number of pain sites; 
c’ = standardised regression coefficient for the direct path between psychological stress and 
number of pain sites controlling for mediator and confounding variables; d1 = disturbance 
term for number of pain sites; R
2
 = variance explained in number of pain sites  
 
Details of the mediator variables examined in the current study are provided in 
Chapters 5 (GPSS) and 8 (NorStOP) and the results are presented in Chapters 7 and 10 
respectively.   
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4.6.5 Moderated Mediation models 
Moderated mediation analysis examines whether the explanatory power of the 
mediator is conditional upon the value of the moderator.  The mediation effects in the 
initial models described in Section 4.6.4 may have been obscured by the moderator.  All 
mediation models were therefore re-examined irrespective of the significance of the 
indirect effects in the initial model.  MGA was used in order to identify whether the effect 
of the mediator on the stress pain relationship differed based on trauma status and 
between males and females.  In the NorStOP analysis trauma status was dichotomised 
(yes / no), whilst in the GPSS analysis, three abuse groups were examined (see Section 
5.5).  Multiple comparisons can increase, by chance, the incidence of Type 1 errors (i.e. 
the rejection of the null hypothesis when it is true).  Bonferroni corrections were used to 
address this potential issue by dividing the p value by the number of tests.  The p value 
was therefore set to 0.006 in the GPSS moderated mediation analysis.  Moderated 
mediation was said to occur when the indirect effects were significant in one group, but 
not in another.   
 
4.6.6 The influence of baseline pain in prospective modelling 
Pain at baseline is a strong predictor of subsequent pain (Gureje et al, 2001). In order 
to assess the predictive ability of psychological stress on the number of pain sites it is 
necessary to take into consideration baseline levels of pain.  There are a number of 
methods for accounting for baseline levels of factors in prospective analysis (Raykov, 
1993; Glymour et al, 2005).  Three alternative approaches (residualised change scores, 
treating baseline pain as an additional stressor and controlling for baseline pain as a 
confounder) are described below. 
 
a) Residualised change model 
The residualised change score represents the amount of pain at follow up that is not 
predicted by pain at baseline (Gillespie & Streeter, 1994).  Linear regression is used to 
calculate a prediction of the number of pain sites at follow up based on the number of 
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pain sites from baseline. Residualised changes scores are the difference between these 
predicted scores and the actual pain scores observed at follow up.  The residualised 
change model, shown in Figure 4.4, would examine the amount of the change in the 
number of pain sites that is predicted by baseline levels of psychological stress.  As this 
approach is more appropriate for assessing the effectiveness of interventions (Palmeira 
et al, 2009; Glymour et al, 2005) it was not used in the current study. 
 
Figure 4.4 Residualised change model 
 
Psychological 
stress
latent variable 
Anxiety
Depression
Somatic 
symptoms
Life threat 
events
1
PSe1
PSe2
PSe3
PSe4
Residualised change 
pain sites
d1
Confounding 
variable
R2
 
PSe1-4 = error terms for anxiety, depression, somatic symptoms and life threatening events; 
d1 = disturbance term for residualised change in number of pain sites; R
2
 = variance 
expalined in residualised change in number of pain sites between baseline and follow up 
 
b) Model 1 Pain as a stressor 
The diathesis stress models of chronic pain proposed by both Turk (2002) and 
Meredith et al (2008) hypothesise that pain acts as an additional stressor, increasing 
the risk of further pain.  Figure 4.5 shows an example of a pain as a stressor model. 
The psychological stress latent variable, in this model only, has been constructed from 
baseline levels of anxiety, depression, somatisation, life threatening events and also 
baseline levels of pain.   
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Figure 4.5 Model 1 Pain as a stressor 
 
Psychological 
stress
latent variable 
Anxiety
Depression
Somatic 
symptoms
Life threat 
events
1PSe1
PSe2
PSe3
PSe4
Number of pain sites 
follow up
d1
Confounding 
variable
R2
Number of pain 
sites baseline
PSe5
 
PSe1-5 – anxiety, depression, somatic symptoms and life threatening events and number 
of pain sites at baseline; d1 – disturbance term for number of pain sites; R
2
 = variance 
explained in number of pain sites 
 
c) Model 2 Controlling for baseline pain 
Controlling for the effects of a variable involves assessing the extent of a relationship 
between a predictor and an outcome by removing the influence of the third variable.  
The controlling for baseline pain model (example Figure 4.6) thus examines the number 
of pain sites at follow up that was predicted by baseline psychological stress, when 
accounting for baseline pain (along with confounding variables).  This model also allows 
for the covariance between baseline psychological stress and baseline number of pain 
sites.  This approach has been consistently used to assess the predictors of pain in 
prospective studies (Kamaleri et al, 2009; Holm et al, 2007). 
 
Figure 4.6 Model 2 Controlling for baseline pain 
 
Psychological 
stress
latent variable 
Anxiety
Depression
Somatic 
symptoms
Life threat 
events
1PSe1
PSe2
PSe3
PSe4
Number of pain sites 
follow up
d1
Confounding 
variable
R2
Number of pain 
sites baseline  
PSe1-4 – error terms for anxiety, depression, somatic symptoms and life threatening 
events; d1 – disturbance term for number of pain sites; R
2
 = variance explained in 
number of pain sites  
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One objective of the prospective analysis is to assess whether psychological stress 
at baseline predicts the number of pain sites at follow up.  Models 1, ‘pain as a stressor’ 
and 2, ‘controlling for baseline pain’ were evaluated to identify the model that best 
explained the data.  The RMSEA, SRMR and AIC model fit statistics were used to 
identify the most appropriate model for the GPSS data.  The model selected was then 
used for the subsequent moderation, mediation and moderated mediation analysis 
using the GPSS data (see Chapter 7) and also in the analysis of the NorStOP dataset 
(see Chapter 10). 
 
4.7 Chapter summary 
This chapter described the statistical techniques used to address the aims and 
objectives outlined in Chapter 3.  The distributions of the data were assessed by the 
Kolmogorov-Smirnov statistic with Lilliefors’ significance test, to identify the appropriate 
statistical tests for the comparisons between participants and non-participants and for the 
descriptive analysis.  The results of this analysis are presented in Chapter 6 for the GPSS 
study and Chapter 9 for NorStOP.  Data missing completely at random testing and 
assessments were carried out and, where missing, data was imputed using estimation 
maximisation.  Full imputed data was then used in the SEM analysis to test the trauma 
diathesis stress model of widespread pain.   The results of this analysis are presented in 
Chapter 7 for the GPSS study and Chapter 10 for NorStOP.    
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Chapter 5  The General Practice Symptom Survey: Method 
 
5.1 Chapter overview 
As described in the aims and objectives in Chapter 3 (pg 78), the aim of the research 
detailed in this thesis was to identify whether individuals with a history of trauma have an 
increased susceptibility to widespread pain when they experience psychological stress.  
The moderation effect of childhood abuse on the relationship between psychological 
stress and widespread pain was assessed both cross-sectionally and prospectively using 
data from the General Practice Symptom Survey (GPSS).  This chapter describes the 
methodology of the GPSS study, including the study design, procedure, sampling frame 
and the study questionnaire.  I was not involved in the design or development of the 
questionnaire, nor was I involved in the data collection activity.  This was all completed 
prior to my involvement with the study.  However, I did determine which of the collected 
data items were relevant to my study (as detailed in Section 5.4) and how those data 
items would be used to test the trauma diathesis stress model of widespread pain, as 
described in Section 5.5 of this chapter. 
 
5.2 GPSS study design and procedure 
The GPSS was a population based longitudinal postal survey. This epidemiological 
study was conducted to examine the development, persistence and co-existence of 
chronic fatigue syndrome, irritable bowel syndrome and chronic widespread pain in the 
general population.  The study questionnaire (see Appendix 2) contained a set of 
validated measures designed to collect demographic details and information relating to 
pain, childhood abuse, psychological and social factors.   
 
The study was conducted in two phases, with baseline questionnaires being mailed in 
April 2006 and follow up questionnaires being mailed in April 2007.  A letter 
accompanying the questionnaire explained the purpose of the study and encouraged 
participation.  At each phase, non-responders were sent a reminder postcard after two 
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weeks and a further questionnaire was sent after two more weeks, where necessary 
(Figure 5.1). The baseline questionnaire contained a section asking if responders could be 
contacted again.  Only those specifically stating that they were happy to be contacted 
further were sent the follow up questionnaire.   
 
Figure 5.1 Flowchart for GPSS mailing process 
 
Baseline
questionnaire, information 
sheet and letter sent
Non-responders 
sent post card
No response
after two weeks Consenters to further 
contact
Non-responders 
sent questionnaire
No response
after two weeks
Twelve month follow up 
questionnaire and letter 
sent
Non-responders 
sent post card
No response
after two weeks
Non-responders 
sent questionnaire
No response
after two weeks
 
 
One element of the original GPSS study was to assess the impact of the length of the 
questionnaire on response rates.  To assess this, two versions of the questionnaire were 
developed and issued at baseline.  A long version contained all of the measures, with 
three measures omitted from a short version (see Section 5.4 below for more details).  All 
participants received the same follow up questionnaire. 
 
The study received ethical approval from the North Manchester Local Research Ethics 
Committee (REC reference number: 06/Q1406/14). 
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5.3 GPSS sampling frame 
The population sampling frame of the GPSS study was the registered population of two 
general practices (GP) in North West England.  Practice A is located in an area which has 
a population of 11,948, with a population density of 48.8 people per hectare.  Practice B is 
located in an area which has a population of 4,530, with a population density of 1.11.  The 
index of multiple deprivation combines information relating to employment, health, 
education, income, housing, services and crime.  The index is then used to rank 
England’s 32,482 lower super output areas (LSOA).  The rank of index of multiple 
deprivation score for the area around practice A is 9,737 compared to 31,631 for practice 
B (rank ranges from one, most deprived, to 32,482, least deprived) (ONS, 2007).  Using 
simple random sampling, 2,985 adults aged between 25 and 65 were selected from the 
registered populations of these two general practices. 
 
5.4 GPSS study questionnaire 
The GPSS survey contained a number of self-completion measures.  Measures utilised 
in the current study (Table 5.1) are described in detail below, including a brief outline of 
their reliability and validity.    
 
Table 5.1 Measures included in the baseline GPSS survey 
Concept Measure 
Demographic details 
 
Bodily Pain Body Manikin 
Anxiety, depression Hospital Anxiety and Depression Scale (HADS) 
Somatic symptoms Somatic Symptom Inventory (SSI) 
Life threatening events List of Life Threatening Events (LTE) 
Childhood abuse Childhood Physical and Sexual Abuse Questionnaire (CPSAQ) 
Childhood neglect Parental Bonding Instrument (PBI) 
Social support Single item question 
Adult attachment style Relationship Questionnaire (RQ) 
Health anxiety* Whitely Index (WI) 
Somatosensory amplification* Somatosensory Amplification Scale (SAS) 
Dissociative experiences* Dissociative Experiences Scale-Taxon (DES-T) 
* These measures were excluded from the “short” version of the GPSS baseline survey. 
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5.4.1 Demographic details 
Demographic details including sex, date of birth, marital status, employment status 
and education were collected.  Three groups were used to represent marital status:  
single; married (including cohabiting); and separated (including divorced or widowed), 
whilst employment status was classified into four categories: employed (including 
working full time, part-time, full time in the home); unemployed but seeking work; not 
working because of ill health; and other (including student, semi-retired or retired).  
Education was dichotomised based on whether the highest level of education or training 
was completed up to or after 16 years of age.    
 
5.4.2 Assessment of pain 
In both the baseline and follow up surveys, participants were asked “During the past 
month have you had any ache or pain which has lasted for one day or longer?”  Those 
who responded positively were requested to indicate the location of their pain on four 
blank body manikins depicting the right, back, front and left sides of the body. 
Participants’ shading was subsequently coded using a template dividing the body into 29 
sites, as shown in figure 5.2.  This provided a count of pain sites from zero to 29 at both 
baseline and 12 month follow up.  This method is routinely used in research using 
questionnaires to ascertain pain distribution and has been shown to have face validity 
(van den Hoven et al, 2010), good interrater reliability (product moment correlation 
coefficient r=0.99 Margolis et al, 1986; interclass correlation coefficient r =0.99 Lacey et 
al, 2005) and test-retest reliability of (product moment correlation coefficient) r=0.85 
(Margolis et al, 1988). 
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Figure 5.2 GPSS Pain manikin 29 pain sites 
 
 
5.4.3 Assessment of childhood abuse 
Physical, emotional and sexual abuse was measured using the Childhood Physical 
and Sexual Abuse Questionnaire (CPSAQ) (Anderson et al, 1993).  Neglect was 
assessed using the maternal care scale of the Parental Bonding Instrument (PBI - Parker 
et al, 1979).   
 
Childhood physical and sexual abuse questionnaire 
The CPSAQ (Anderson et al, 1993) is a self-report measure of the occurrence and 
frequency of physical, emotional and sexual abuse experienced before the participant 
was 17 years old.  Physical abuse was assessed by two questions; did an adult or older 
person “hit, kick or beat you?” or “seriously threaten your life?”  Participants were asked 
to respond never, seldom, occasionally or often.  This resulted in a physical abuse score 
ranging from zero (a never response to both questions) to six (an often response to both 
questions).  For emotional abuse, participants were asked to respond never, seldom, 
occasionally or often to one question concerning being insulted, humiliated or made to 
feel guilty by an adult or older person.  This resulted in an emotional abuse score ranging 
from zero (a never response) to three (an often response).  Sexual abuse was assessed 
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by five questions related to being touched, being made to touch, attempted or completed 
intercourse and other unwanted sexual contact or non-contact activities, by an adult or 
older person.  Participants were asked to respond never, once, several times or often.  
This resulted in a sexual abuse score ranging from zero (a never response to all 
questions) to fifteen (an often response to all five questions).   
 
Currently, there is no gold standard for assessing a history of childhood abuse 
(Widom et al, 2005).  Methods of ascertaining a history of abuse within research include 
the use of documented records, which may under represent cases as discussed in 
Section 2.2.2a (pg22) and two self-report methods (interviews and questionnaires). Both 
self-report methods have their benefits.  For example, interviews have the benefit of 
enabling the development of rapport between participant and researcher which can 
facilitate disclosure and also allows for clarification of definitions to assist recall (Martin et 
al, 1993).  Questionnaires, on the other hand, offer the advantage of being time and cost 
efficient, and the “anonymity of a written response” may have a positive influence on 
disclosure (Martin et al, 1993, pg 389).  The CPSAQ has been shown to have 70% 
agreement with the structured abuse interview (Leserman et al, 1996), 80% agreement 
with the Present State Examination (Martin et al, 1993) and has good test-retest 
reliability (77%) (Leserman et al, 1996).  
 
Parental Bonding Instrument 
The maternal care scale of the PBI (Parker et al, 1979) contains seven statements 
concerning the individual’s recollection of maternal care during their first 16 years of life, 
for example “she spoke to me in a warm friendly voice”.  Each statement is rated as 
“Very like”, “Moderately like”, “Moderately unlike”, “Very unlike’”, scoring from 0 – 3, 
giving a range from 0 - 21.  A higher score indicates greater maternal care.  A cut-off 
point of less than or equal to 10 has been shown to identify neglect when compared to 
the Childhood Experience of Care and Abuse interview (sensitivity 79%, specificity 74% - 
Lancaster et al, 2007).  The PBI has been shown to be stable over time; with a test retest 
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reliability of r=0.73 over 20 years (product moment correlation coefficient) (Wilhelm et al, 
2004) and to be unaffected by current mood state (Parker et al, 1990).  
 
5.4.4 Assessment of psychological stress 
Psychological stress was assessed using the Hospital Anxiety and Depression Scale 
(HADS), the Somatic Symptoms Inventory (SSI) and the List of Threatening Events 
(LTE).   
 
Hospital Anxiety and Depression Scale 
The HADS (Zigmond & Snaith, 1983) assesses anxiety and depressive symptoms 
experienced in the previous week.  Each of the two dimensions (anxiety and depression) 
has seven statements, to which the participant selects from four responses scored from 
0 to 3.  For example “I feel tense and wound up” requires a response from “most of the 
time” (3) to “not at all” (0).  These responses are summed to give separate scores 
ranging from 0 – 21 for anxiety and depression.  HADS avoids the physical items related 
to anxiety and depression that are included in other scales assessing anxiety and 
depression (Herrmann, 1997).  This focus on the psychological symptoms of anxiety and 
depression make this measure appropriate for the current study assessing the 
relationship between psychological stress and number of pain sites. 
 
Both the anxiety and depression scales have a six week test re-test reliability of 
r=0.70 (correlation) (Herrmann, 1997), internal consistency (Cronbach’s alpha mean 0.83 
and 0.82 respectively) (Bjelland et al, 2002) and high sensitivity and specificity (0.80) 
when compared to clinical interviews (Bjelland et al, 2002; Olsson et al, 2005).  The 
mean scores obtained from a UK general (non-clinical) population sample were 6.1 
(standard deviation 3.8, median 6) for anxiety and 3.7 (standard deviation 3.1, median 3) 
for depression (Crawford et al, 2001). 
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Somatic Symptom Inventory 
The SSI (Barsky et al, 1990a) assesses an individual’s experience, in the past six 
months, of eleven symptoms taken from the Hopkins Symptom Checklist somatisation 
subscale (Derogatis et al, 1974) and two symptoms from the Minnesota Multiphasic 
Personality Inventory hypochondriasis subscale (Butcher et al, 1990).  Participants rate 
how much they have been “bothered” by symptoms reflecting “psychological distress” 
(Derogatis et al, 1983, pg596).  The inventory includes such symptoms as nausea, 
feeling fatigued, and a ringing or buzzing in the ears, which the participant rates on a five 
point scale from not at all (1) to a great deal (5).  This gives a score ranging from 13 to 
65, with higher scores indicating greater somatisation.   
 
The 26 item version of the SSI has been shown to have test re-test reliability (product-
moment correlation r=0.86) (Barsky et al, 1990a), interscale and internal consistency 
(Cronbach’s alpha 0.95 and 0.89 respectively) (Barsky et al, 1990a; Waldinger et al, 
2006).  The scale also correlates strongly (r=0.74) with the clinician administered primary 
care evaluation of mental disorders interview and the diagnostic interview schedule for 
identifying somatisation disorder (Kroenke et al, 1998; Barsky et al, 2005).  Mean scores 
on the 26 item questionnaire range from 36.7 for general non-clinical populations to 40.3 
for insomnia patients (Hammad et al, 2001). 
 
List of Threatening Events 
Recent life events were measured using the LTE (Brugha et al, 1985).  This 
questionnaire was developed from a semi-structured interview by Brown and Harris 
(1978) and the 67 item life event inventory of Tennant and Andrews (1977).  Whilst the 
Brown and Harris (1978) interview is considered the gold standard for obtaining life event 
information, it is both time consuming and costly to administer and analyse the obtained 
data.  Questionnaires, such as the LTE, are less time consuming to complete (increasing 
participation) and easier to interpret (increasing practicability) (Brugha et al, 1985).   
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The LTE asks participants if any of 12 threatening experiences or events have 
occurred within the previous 6 months.  These include a serious illness or injury, having 
something valuable lost or stolen or being sacked from a job.  Each question requires a 
yes or no response, with positive replies scoring 1, giving a range of 0 to 12.  Higher 
scores indicate a greater number of threatening experiences.  The LTE has been shown 
to have reasonable test-retest reliability of r=0.61 (Pearson’s correlation coefficient) 
(Rosmalen et al, 2012), good agreement with semi-structured interviews (kappa 0.9) 
(Brugha & Cragg, 1990) and good agreement with interview and questionnaire 
responses from relatives (kappa 0.83 and 0.84, respectively) (Brugha & Cragg, 1990).  
 
5.4.5 Potential mediators 
 
Adult attachment style 
Adult attachment style was assessed using the Relationship Questionnaire (RQ) 
(Bartholomew & Horowitz, 1991). Four basic styles of attachment have been identified 
(Bartholomew & Horowitz, 1991).  Individuals with a secure attachment feel themselves 
to be worthy of care, and trust that others will be accepting and responsive.  Secure 
attachments are the result of consistent responsive early caregiving (Ciechanowski et al, 
2001).  A dismissing attachment style, characterised by a negative view of others but a 
positive view of the self, often results from the consistent emotional unresponsiveness of 
the caregiver and leads an individual to become self-sufficient.  Conversely, inconsistent 
emotional responsiveness can lead to a pre-occupied attachment style, in which 
individuals view themselves negatively (i.e. as not being worthy of care) but view others 
positively.  Individuals with this style often strive for acceptance from others.  Finally, 
individuals with the fearful style have a negative view of themselves and others as a 
result of constant criticism or rejection of the caregiver. 
 
The RQ presents four statements, one representing each of the attachment styles.  
For example, “It is easy for me to become emotionally close to others.  I am comfortable 
depending on them and having them depend on me.  I don’t worry about being alone or 
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having others not accept me” represents a secure attachment. Participants indicate the 
extent to which each statement describes their attitudes and feeling about relationships 
with others (from 1 “Not like me at all” to 7 “Very much like me”).  This results in a score 
ranging from 1 to 7 for each attachment style.  The RQ has been shown to have 
acceptable test-retest reliability (correlation r=0.7) (Sibley et al, 2005) and to have 92% 
agreement with semi-structured interviews (Bartholomew et al, 1991).   
 
Social support 
Social support was assessed using a single question, “Do you have someone with 
whom to discuss personal problems or turn to in a time of crisis?”  A participant 
responding positively to this question was classified as having social support. Individuals 
who indicate that they have social support have been found to have reduced risk of 
physical health problems (Dickens et al, 2004). 
 
Health anxiety 
Health anxiety or hypochondriasis is defined as “a persistent preoccupation with 
disease despite reassurance given after thorough medical examination” (Pilowsky 1967, 
pg90).  Health anxiety was measured using the Whitely Index (WI) (Pilowsky, 1967).  
This measure contains 14 items asking participants about their attitudes to their own 
health, for example “Do you worry a lot about your health?” and “Is it hard for you to 
believe the doctor when he / she tells you there is nothing for you to worry about?”  
Participants are asked to respond on a 5 point scale “not at all” (1) to “a great deal” (6). 
Scores range from 14 to 70, with higher scores indicating greater anxiety regarding 
health.   
 
The WI has been shown to have internal consistency for medical outpatients, general 
practice and the general population (Cronbach’s alpha 0.80, 0.78, 0.76, respectively) and 
test-retest reliability in medical outpatients (correlation r=0.90) (Speckens et al, 1996a).  
The scale has a sensitivity of 71-90% and specificity of 61-82% compared to the gold 
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standard of a structured interview using the Diagnostic and Statistical Manual of Mental 
Disorders III-R criteria for hypochondriasis (Speckens et al, 1996b). 
 
Somatosensory amplification 
Whilst the SSI assesses the recent experience of somatic symptoms, the 
Somatosensory Amplification Scale (SAS) (Barsky et al, 1990b) was designed to assess 
the extent to which normal physiological sensations and symptoms of organic disease 
are enhanced by heightened awareness.  Participants rate 10 items, such as “I am often 
aware of various things happening within my body” and “I can sometimes hear my pulse 
or heartbeat throbbing in my ear” from 0 (Not at all) to 4 (Extremely).  This results in a 
score ranging from 0 to 40 with higher scores indicating higher symptom amplification. 
 
The SAS has a sensitivity of 52-58% and specificity of 40-60% compared to the gold 
standard of a structured interview using the Diagnostic and Statistical Manual of Mental 
Disorders III-R criteria for hypochondriasis (Speckens et al, 1996b).  The SAS has been 
shown to have internal consistency for medical outpatients, general practice and the 
general population (Cronbach’s alpha 0.77, 0.64, 0.71, respectively) and test-retest 
reliability in medical outpatients (correlation r=0.87) (Speckens et al, 1996a). 
 
Dissociation 
Dissociation has been defined as “partial or total disconnection between memories of 
the past, awareness of identity and of immediate sensations, and control of bodily 
movements often resulting from traumatic experiences, intolerable problems, or 
disturbed relationships” (Bob, 2008, pg10).  The Dissociative Experiences Scale – Taxon 
(DES-T) (Waller et al, 1996) was adapted from the original 28 item Dissociative 
Experiences Scale (DES) (Bernstein & Putnam, 1986).  The DES-T is better able to 
distinguish non-pathological dissociation (e.g. absorption) from pathological dissociation, 
such as amnesia and depersonalisation (Modestin & Erini, 2004).  The DES-T contains 
eight statements such as “Some people have the experience of feeling that their body 
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does not belong to them.”  Participants are required to indicate the percentage of time 
they have each experience.  This gives a score of 0 to 800 (Lang et al, 2004).  Scores on 
the DES-T are strongly correlated with scores on the original DES measure in clinical 
and non-clinical populations (r=0.85 and 0.75 respectively) (Modestin & Erini, 2004).  The 
DES-T has internal consistency (Cronbach’s alpha 0.85) (Modestin & Erini, 2004) and 
71.4% sensitivity in identifying dissociative disorders when compared to the gold 
standard of the Present State Examination (Lambert et al, 2001).  The original DES has 
test-retest reliability correlations ranging from 0.78 to 0.93 (van Ijzendoorn & Schvergle, 
1996). 
 
5.5 Statistical analysis and data 
The information collected from the above measures was used to compare participants 
and non-participants and in descriptive analysis as described in Sections 4.3 (pg79) and 
4.4 (pg80) respectively.  The following section describes how this data was used to test 
the childhood abuse diathesis stress model of widespread pain using SEM, as described 
in Section 4.6 (pg81).  Figure 5.3 shows how the measures described above map onto the 
childhood abuse diathesis stress model of widespread pain.  This is followed by a 
description of the outcome, predictor, confounding, moderator and mediator variables, 
which are then summarised in Table 5.2. 
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Figure 5.3 Mapping the measures onto the childhood abuse diathesis stress model 
of widespread pain 
 
Pain
Number of pain sites
Stress
Hospital Anxiety and Depression Scale 
Somatic symptom inventory
List of Life Threatening Events
Age,  Education, 
Marital & 
Employment 
status
Trauma
Childhood Physical and Sexual Abuse Questionnaire 
Parental Bonding Instrument - Maternal Care Scale
Psychosocial Factors
Whitely Index
Somatosensory Amplification Scale
Dissociative Experiences Scale - Taxon
Social Support
Relationship Questionnaire
Sex
 
Note – the Whitely Index, Somatosensory Amplification Scale and Dissociative Experiences 
Scale – Taxon were only included in the “long” version of the GPSS baseline survey. 
 
Outcome variables: 
For the cross-sectional analysis the outcome was the number of pain sites at baseline.  
The number of pain sites at follow up was the outcome for the prospective analysis. 
 
Predictor variable: 
Confirmatory factor analysis was used to construct a latent variable psychological 
stress by assessing the common variance amongst the observed measures of anxiety, 
depression, somatic symptoms and life threatening events at baseline.  In support of this 
approach, a recent review by Kopp et al (2010) regarding the measurement of 
psychological stress found that many current measures include the consideration of 
stressors, such as life event inventories, in addition to items which measure levels of 
psychological distress, including anxiety, depression and somatisation.  Whilst it could be 
argued that other psychological and / or social factors could also have been integrated as 
measures of psychological stress, the theory and research evidence relating to these 
factors were more suggestive of their mediation effects.   
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Confounding variables: 
Those demographic variables found to have a significant relationship with the number 
of pain sites in bivariate analysis were simultaneously added into the stress pain model.  
Only those variables having a significant relationship with the number of pain sites within 
the SEM model were retained.   
 
Moderator variables: 
Childhood abuse and neglect:  Analysis was performed to assess whether the stress 
pain relationship was moderated by a particular type of childhood abuse or by the 
experience of any abuse or neglect.  The impact of the extent of abuse was also assessed 
using a latent variable, as described below: 
 
a) Childhood abuse types: Participants were classed as experiencing physical abuse if 
they responded seldom, occasionally or often to either of the two physical abuse 
questions.  In the same way, participants were classed as experiencing emotional 
abuse if they responded seldom, occasionally or often to the emotional abuse question.  
Participants who responded once, several times or often to any of the five sexual 
abuse questions were classed as experiencing sexual abuse. The scores on the 
maternal scare scale of the PBI were transformed such that a score of zero indicated 
no neglect, with scores from one to eleven indicating greater levels of neglect.  
Participants scoring one or more on this scale were classified as having experienced 
childhood neglect.  The four dichotomised variables, physical, emotional and sexual 
abuse and neglect, were used in both the bivariate analysis and as moderators in the 
SEM analysis. 
 
b) Any childhood abuse or neglect: A participant was classed as experiencing any 
childhood abuse or neglect if they satisfied the criteria for any of the three abuse types 
(physical, emotional or sexual) or were assessed as being neglected.  This 
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dichotomised variable was used in both the bivariate analysis and as a moderator in 
the SEM analysis. 
 
c) Childhood abuse type score:  Total scores for each of the four abuse type were 
calculated for each participant using the scores from the CSPAQ and the reversed and 
transformed neglect scores from the maternal care scale of the PBI. These four 
variables were used to create the childhood abuse latent variable.  As described above 
(Section 5.4.3), this resulted in scores ranging from zero to six for childhood physical 
abuse, from zero to three for childhood emotional abuse, from zero to 15 for childhood 
sexual abuse and from zero to 11 for childhood neglect. 
 
d) Childhood abuse latent variable: As described in Section 2.2.2a (pg22), the co-
occurrence of abuse types is very common (Klott, 2013; Bernstein et al, 2003).  
Analysis of the individual types of abuse could result in each ‘no abuse’ group 
containing individuals who had experienced abuse of a different kind.  Also, 
information regarding the frequency of abuse was lost by dichotomising the abuse 
variables into yes and no responses.  In order to assess the impact of multiple types 
of, and the frequency of childhood abuse and neglect, a latent variable was created 
using the physical, emotional and sexual abuse scores from the CSPAQ and the 
reversed and transformed neglect scores from the maternal care scale of the parental 
bonding instrument.  Using their scores on this latent variable, participants were 
categorised into three groups; 1) no abuse, 2) abuse, and 3) frequent abuse.  Groups 
two and three were created by dichotomising the scores at the median point for those 
experiencing abuse.  These three groups were then used in multiple group analysis 
(as described in Section 4.6.3, pg88) to assess the moderation effect of childhood 
abuse and neglect on the stress pain relationship. 
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Mediator variables: 
The mediation of the stress pain relationship by adult attachment style, health anxiety, 
somatosensory amplification and dissociation was assessed using the total scores from 
each of the individual measures described above.  The mediation effect of social support 
was examined using the dichotomous measure of social support.  
 
Table 5.2 Summary of outcome, predictor, confounding, moderating and 
mediating variables for GPSS analysis 
Type Item Measure Range / categories 
Outcome Number of pain sites Pain manikin 0 – 29 
Predictor Psychological stress latent variable HADS / SSI / LTE  
Confounders Age  25 – 65 
Marital status  
Single,  
married,  
separated 
Employment status  
Employed, 
unemployed,  
ill,  
other 
Education beyond 16  Yes / No 
Moderators 
Sex  
Male,  
Female 
Childhood physical abuse CPSAQ Yes / No 
Childhood emotional abuse CPSAQ Yes / No 
Childhood sexual abuse CPSAQ Yes / No 
Childhood neglect PBI-MC Yes / No 
Any abuse or neglect CPSAQ / PBI-MC Yes / No 
Childhood abuse latent variable CPSAQ / PBI-MC 
No abuse,  
abuse,  
frequent abuse 
Mediator Secure attachment  RQ 1 – 7 
Fearful attachment  RQ 1 – 7 
Preoccupied attachment RQ 1 – 7 
Dismissing attachment RQ 1 – 7 
Social support  Yes / No 
Health anxiety WI 14 – 70 
Somatosensory amplification SAS 0 – 40 
Dissociation DES-T 0 – 800 
HADS = Hospital Anxiety and Depression Scale; SSI = Somatic Symptom Inventory, LTE = List of Life 
Threatening Events; CPSAQ = Childhood Physical and Sexual Abuse Questionnaire; PBI-MC = Parental 
Bonding Instrument maternal care scale; RQ = Relationship Questionnaire; WI = Whitely Index; SAS = 
Somatosensory Amplification Scale; DES-T = Dissociative Experiences Scale – Taxon. 
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5.6 Chapter summary 
This chapter details the methodology of the GPSS study.  Data relating to pain, 
childhood abuse and adult psychosocial factors were collected from a population based 
sample of males and females at baseline and 12 month follow up.  The details of how this 
data was used to assess the trauma diathesis stress model of widespread pain were also 
provided.  The results of the comparison between participants and non-participants are 
presented in chapter 6, whilst the results of the descriptive and SEM analysis are 
presented in chapter 7. 
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Chapter 6  The GPSS study: Comparison of participants and non-
participants 
 
6.1 Chapter overview 
This chapter describes the differences between participants and non-participants to the 
General Practice Symptom Survey (GPSS) in order to identify potential sources of 
response bias.  Issues of bias are then discussed in terms of the implications for both the 
cross-sectional and prospective analyses of the GPSS data carried out in Chapter 7. 
 
6.2 Participants and non-participants at baseline 
Of the 2,985 individuals identified from the general practice registers, 495 (16.6%) were 
found to be ineligible (the address on the register did not match the electoral roll for 494 
(16.5%) individuals and one person died before the study began).  Of the resulting 2,490 
eligible individuals who were sent the baseline questionnaire, 491 (19.7%) failed to 
respond and 556 (22.2%) returned questionnaires that were blank or did not contain 
useable information.  This resulted in a study population of 1,443 participants (see Figure 
6.1).  At baseline 961 (66.6%) individuals completed the long version of the questionnaire 
and 482 (33.4%) completed the short version.   
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Figure 6.1 Participants and non-participants in the GPSS survey 
 
Eligible at baseline
N = 2490
Ineligible
N = 495 (16.6%)
(494 wrong address, 
1 deceased)
Identified on general practice 
register
N = 2985
Non-participants at baseline
N = 1047
Blank / Unusable N = 556 (22.3%)
Non-responders N = 491 (19.7%)
Participants at baseline
N = 1443 (58.0%)
Agreed to complete 1 year 
follow up questionnaire
Consent to follow up 
N = 987 (68.4%)
Declined follow up 
N = 456 (31.6%)
Participants at follow up
N = 741 (51.4%)
Non-Participants at follow up
N = 246 (17.0%)
 
 
Kolmogorov-Smirnov data distribution normality testing indicated non-normality for all 
variables; therefore non-parametric tests were used for all bivariate analysis. 
 
Results of the comparisons between participants and non-participants at baseline show 
that the 1,443 participants were significantly more likely to be females and older than the 
1,047 non-participants (Table 6.1).  Further testing showed no significant difference in 
response rates between the two general practices or between the two different versions of 
the questionnaire (Table 6.1). 
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Table 6.1 Characteristics of participants and non-participants at baseline 
  Participants 
(N=1,443) 
Non-participants 
(N=1,047) 
P 
  median IQR median IQR  
Age   47 38 – 57 43 34 – 54 <0.0011 
  
N % N % 
 
Male  611 52.4 556 47.6 <0.001
2
 
Female  832 62.9 491 37.1  
       
Practice A  631 56.3 490 43.7 0.128
2
 
Practice B  812 59.3 557 40.7  
       
Long Questionnaire  961 58.0 696 42.0 0.949
2
 
Short Questionnaire  482 57.9 351 42.1  
IQR = interquartile range; N = number; 
1
Mann Whitney U test; 
2
Chi squared test; 
significant differences in red bold 
 
 
6.3 Participants and non-participants at follow up 
Of the 1,443 participants completing the baseline questionnaire, 987 (68%) gave 
permission to be contacted again.  The follow up questionnaire 12 months later was 
completed by 741 (51.5%) participants, 489 (66%) who completed the long version of the 
baseline questionnaire and 252 (34%) who had completed the short version of the 
baseline questionnaire, as shown in Figure 6.1.  Of the remaining 702 participants at 
baseline, 456 (31.6%) failed to provide consent for further contact and 246 (17.0%) of 
those providing consent did not return the follow up questionnaire. 
 
Comparisons between the 741 participants and 246 non-participants at follow up show 
that the non-participants were more likely to be younger and single (Table 6.2).  Non-
participants were also more likely to be working and have continued their education 
beyond age 16.  Non-participants also reported higher levels of anxiety, depression and 
somatic symptoms at baseline than participants.  There was no difference between 
participants and non-participants with regard to sex, social support, life threatening 
events, health anxiety, somatosensory amplification, dissociation, attachment style, the 
prevalence of childhood physical, emotional, sexual abuse or neglect or the number of 
pain sites.   
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Table 6.2  Characteristics of participants and non-participants at follow up 
 Participants 
(N=741) 
Non-participants 
(N=246) P 
 Total N % Total N % 
Sex 741   246    
Male  309 76.0  98 24.0 0.607
1
 
Female  432 74.5  148 25.5  
Marital Status 739   240    
Single  93 62.4  56 37.6 <0.001
2
 
Married  572 78.6  156 21.4  
Separated  74 72.5  28 27.5  
Employment Status 732   239    
Employed  572 73.3  208 26.7 0.003
2
 
Unemployed  13 72.2  5 27.8  
Not working as ill  20 69.0  9 31.0  
Other  127 88.1  17 11.8  
Education 727   238   0.045
1
 
Up to age 16  207 79.9  52 20.1  
Post age 16  520 73.7  186 26.3  
Social Support 739   244   0.476
1
 
Yes  694 75.4  226 24.6  
No  45 71.4  18 28.6  
Childhood physical abuse 738   244   0.059
1
 
Yes  227 71.4  91 28.6  
No  511 77.0  153 23.0  
Childhood emotional abuse 736   243   0.272
1
 
Yes  259 73.2  95 26.8  
No  477 76.3  148 28.7  
Childhood sexual abuse 738   242   0.283
1
 
Yes  107 71.8  42 28.2  
No  631 75.9  200 24.1  
Childhood neglect 717   238   0.895
1
 
Yes  111 75.5  36 24.4  
No  606 75.0  202 25.0  
Any abuse or neglect 726   243   0.568
1
 
Yes  394 74.2  137 25.8  
No  332 75.8  106 24.2  
 N Median IQR N Median IQR P
3
 
Age  741 50 40 – 58 246 40 33 – 50 <0.001 
Anxiety 732 6 3 – 8 238 6 4 – 10 0.001 
Depression 737 2 1 – 5 242 3 1 – 5 0.020 
Somatic symptoms 720 20 16 – 24 237 21 17 – 26 0.028 
Life threatening events 731 0 0 – 1 235 1 0 – 1 0.079 
Secure attachment 729 4 3 – 6 240 4 2 – 6 0.108 
Fearful attachment 724 2 1 – 4 240 2 1 – 4 0.298 
Preoccupied attachment 720 2 1 – 3 239 2 1 – 2.5 0.490 
Dismissing attachment 723 3 2 – 4 240 4 2 – 5 0.252 
Health anxiety 475 20 17 – 25 154 20 17 – 26 0.361 
Somatosensory amplification 480 9 6 – 13 161 10 6 – 15 0.125 
Dissociation 486 20 0 – 40 162 20 0 – 60 0.526 
NPS baseline 735 1 0 – 5 240 2 0 – 5.8 0.717 
NPS baseline = Number of pain sites at baseline; IQR = interquartile range; N = number; 
1 
Chi 
squared test; 
2
Kruskal Wallis test; 
3
Mann Whitney U test; significant differences in red bold 
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6.4 Discussion 
The GPSS study is a population based longitudinal postal survey of adults aged 25 to 
65 years of age.  1,443 (58.0%) participants returned completed questionnaires at 
baseline, and 741 (51%) of those also responded to the follow up questionnaire twelve 
months later.  A comparison was made between participants and non-participants at 
baseline and participants and non-participants at follow up in order to assess for potential 
response bias.  Response bias can result in the incorrect assessment of associations 
between factors within the study population (internal validity) and also the overall 
generalisability (external validity) of these findings to the general population (Delgado-
Rodrıguez & Llorca, 2004).  These potential issues are addressed in turn. 
 
Participants and non-participants at baseline 
At baseline, data allowed for comparisons between participants and non-participants 
with regard to age, sex, general practice and the version of the questionnaire received 
(long or short).  Participants at baseline were more likely to be female and older than non-
participants.  Although this is consistent with previous research (for example, Natvig et al, 
2001; Gupta et al 2007; Bruusgaard et al, 2012), this under-representation of young males 
must be considered in the interpretation of study findings.  As the research outlined in 
Section 1.4.1 (pg8) shows a higher prevalence of widespread pain in older females, the 
under-representation of young males may lead to an over estimate of the prevalence of 
widespread pain in the current study.  However, the aim of this study was not to estimate 
the prevalence of widespread pain, but to assess its relationships with psychological 
stress and the moderation effect of trauma.  Response bias would thus be introduced if 
there was a difference in the relationship between the predictor (psychological stress) and 
the outcome (widespread pain) between participants and non-participants.  This then 
becomes a question of whether the association between psychological stress and 
widespread pain varies with age or between males and females.  Both of these factors 
were considered within the analysis models: age, as a confounding variable and sex, as a 
moderator (see Sections 7.5 and 7.6), and the results are discussed in Section 7.7 and 
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11.6.  Another potential source of bias could be the differences in response due to the use 
of short and long questionnaires.  Previous research has shown that shorter 
questionnaires achieve higher response rates (Edwards et al, 2002).  However, this was 
not the case in the GPSS study.   There was no difference between response rates to the 
long and short versions of the questionnaire.   
 
It is also possible that the sensitive nature of the questions relating to childhood abuse 
may have deterred some individuals from participating in the study.  For example, 
individuals with an experience of severely traumatic childhood abuse may have failed to 
respond to avoid painful memories, thus reducing any effects seen.  On the other hand, 
individuals who had not experienced abuse may have failed to respond as they felt the 
study was not relevant to them (Walker et al, 1999).  However, this is less likely as the 
childhood abuse measure formed only a small section at the end of the questionnaire 
pack.  Although it is difficult to assess the impact of such sensitive questions, the fact that 
the rate of missing data was low (see Section 7.4) and the overall response rate (58.0%) 
to the survey was similar to other population based postal surveys (e.g. Kamaleri et al, 
2008b 54.4%; Carnes et al, 2007 60%) suggest that this was not an issue.   
 
Participants and non-participants at follow up 
Comparisons were made between participants and non-participants at follow up based 
on all data collected at baseline.  Although there was a significant difference in the 
response rate between males and females at baseline, this was not the case at follow up. 
Of the 407 males who were eligible for follow up, 309 (76%) participated, whilst 432 (75%) 
of the females participated.  No difference was found with regard to childhood abuse or 
the number of pain sites reported at baseline.  However, consistent with previous 
research, non-participants had reported higher levels of anxiety, depression and 
somatisation at baseline than participants (Jones et al, 2011; Volken, 2013).  It is possible 
that the relationship between these predictor variables (anxiety, depression and 
somatisation) and widespread pain would be different in those who did not participate at 
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follow up.  This could lead to an underestimation of any association between these 
variables and widespread pain.  However, inspection of the differences between those 
who participated and those who did not are small (Table 6.2) and hence the likely effect 
would be minimal. 
 
6.5 Chapter summary 
This chapter has presented and discussed the differences between participants and 
non-participants to the GPSS baseline and 12 month follow up survey.  When considering 
the external validity, or generalisability of the study findings, it must be noted that young 
males were under-represented in the baseline survey and that the participants in the 
follow up survey were also more likely to be older.  Descriptive and inferential analysis of 
this data is presented in the following chapter. 
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Chapter 7  The GPSS study: Results – childhood trauma, stress 
and pain 
 
7.1 Chapter overview 
This chapter presents the findings from the analysis of the General Practice Symptom 
Survey (GPSS) data.  An assessment was made of the associations between the number 
of pain sites and demographic factors, anxiety, depression, somatic symptoms, life 
threatening events, social support, adult attachment style, health anxiety, somatosensory 
amplification and dissociation.  Prevalence of childhood abuse and neglect within the 
study population is also presented.  Structural Equation Modelling (SEM) was used to 
examine the trauma diathesis stress model of widespread pain both cross-sectionally and 
prospectively and the results are presented in Sections 7.5 and 7.6, respectively.  The 
final section of this chapter provides a discussion regarding these findings, including the 
strengths and limitations of the study and the implications for the trauma diathesis stress 
model of widespread pain. 
 
7.2 Participant characteristics and association with baseline number of pain 
sites  
This section provides a summary of the characteristics of the 1,443 participants who 
responded to the baseline GPSS survey.     
 
7.2.1 Number of pain sites 
Pain site information was reported by 1,418 (98.3%) participants.  The number of pain 
sites ranged from 0 to the maximum of 29, with a median of 1 (inter quartile range 0 – 5).  
No pain was reported by 673 (47.5%) participants, with only one participant reporting 
pain in all 29 sites.   
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7.2.2 Association between number of pain sites at baseline and covariates 
As shown in Table 7.1, the number of pain sites was significantly higher for those 
participants who were separated, divorced or widowed, not working due to ill health, 
those who had not pursued education beyond age 16 years and those without social 
support. There was no difference in the number of pain sites between males and 
females.     
 
Table 7.1 Characteristics of participants by number of pain sites at baseline 
Item Total N % Pain Sites at baseline 
 
 
  
Median IQR P 
Sex 1,418     0.834
1
 
Male  602 42.5 1 0 – 5  
Female  816 57.5 1 0 – 5  
Marital Status 1,402     0.001
2
 
Single  221 15.8 0 0-4  
Married  1,043 74.4 1 0-5  
Separated  138 9.8 3 0-8  
Employment Status 1,393     <0.001
2
 
Working  1,116 80.1 1 0-5  
Unemployed  25 1.8 3 0-9  
Not working as ill  36 2.6 7.5 3-14.3  
Other  216 15.5 1 0-5  
Education 1,376     <0.001
1
 
Up to age 16  382 27.8 2 0-6  
Post age 16  994 72.2 1 0-4  
Social Support 1,435     0.032
1
 
Yes  1,334 93.0 1 0-5  
No  101 7.0 2 0-9  
Childhood physical abuse 1,409     0.005
1
 
Yes  435 30.9 2 0-5  
No  974 69.1 1 0-5  
Childhood emotional abuse 1,407     <0.001
1
 
Yes  485 34.5 2 0-6  
No  922 65.5 0 0-4  
Childhood sexual abuse 1,408     0.165
1
 
Yes  199 14.1 1 0-5  
No  1,209 85.9 1 0-5  
Childhood neglect 1,368     0.077
1
 
Yes  190 13.9 2 0-6  
No  1,178 86.1 1 0-5  
Any childhood abuse or neglect 1,389     <0.001
1
 
Yes  724 52.1 2 0-6  
No  665 47.9 0 0-4  
Total = Total number of participants responding to items; IQR = inter quartile range, 
1
Mann-
Whitney U Tests; 
2
Kruskall-Wallis test; significant differences in red bold 
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Childhood physical, emotional and sexual abuse was reported by 442 (31%), 489 
(34%) and 201 (14%) participants, respectively.  Childhood neglect was reported by 192 
(14%) participants.  There was no significant difference in the prevalence of childhood 
abuse or neglect with regard to age (p=0.111) and no sex difference in the overall 
reporting of childhood abuse and neglect (males 54%, females 50%, p=0.130).  
However, there were significant differences when the individual types of abuse were 
assessed separately.  Males were significantly more likely than females to report 
childhood physical (37% vs 27%; p<0.001) and emotional abuse (39% vs 30%; p=0.001), 
whilst females were significantly more likely than males to report childhood sexual abuse 
(17% vs 10%; p<0.001) and neglect (16% vs 11%; p=0.010).  Of the 734 participants 
reporting any form of abuse or neglect, 330 (45%) reported one type of abuse or neglect, 
247 (34%) reported two types, 128 (17%) reported three types and 29 (4%) reported 
experiencing all four types of abuse.  When considering the individual types of childhood 
abuse, the number of pain sites was significantly higher for participants reporting 
physical and emotional abuse but not sexual abuse or neglect.  The number of pain sites 
was also significantly higher for participants reporting any childhood abuse or neglect 
compared to those participants reporting no such history (Table 7.1).   
 
The median age of the participants was 47 (interquartile range 38-57), with males 
(median 48, IQR 39 – 58) being significantly older than the females (median 46, IQR 36 
– 57, p=0.031).  There were significant correlations between many of the factors included 
in this analysis (Table 7.2).  For example, significant positive correlations were found 
between the number of pain sites and age, anxiety, depression, somatic symptoms and 
life threatening events, fearful and dismissing attachment styles, health anxiety, 
somatosensory amplification, dissociation, and childhood physical, emotional and sexual 
abuse.  A significant negative correlation was found between the number of pain sites 
and secure attachment style (Table 7.2).  Significant positive correlations were found 
between anxiety, depression, somatic symptoms and life threatening events and 
between the four types of childhood abuse.  Childhood physical and emotional abuse 
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and neglect were significantly associated with all other factors, whilst childhood sexual 
abuse was only significantly associated with anxiety, depression, somatic symptoms and 
life threatening events, fearful and preoccupied attachment style and dissociation.   
  122 
Table 7.2 Pearson correlations between anxiety, depression, somatic symptoms, life threatening events, attachment style, health anxiety, 
somatosensory amplification, dissociation, childhood abuse, age and number of pain sites at baseline 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1. HADS-A 1   
            
  
2. HADS-D 0.641
**
 1 
            
  
3. SSI 0.531
**
 0.566
**
 1 
           
  
4. LTE 0.254
**
 0.318
**
 0.301
**
 1 
          
  
5. Secure -0.218
**
 -0.278
**
 -0.148
**
 -0.051 1 
         
  
6. Fear 0.331
**
 0.377
**
 0.261
**
 0.156
**
 -0.427
**
 1 
        
  
7. Preocc 0.261
**
 0.264
**
 0.190
**
 0.119
**
 -0.174
**
 0.364
**
 1 
       
  
8. Dismiss -0.001 0.091
**
 0.061
*
 0.038 -0.212
**
 0.222
**
 0.056
*
 1 
      
  
9. HA 0.497
**
 0.507
**
 0.587
**
 0.257
**
 -0.158
**
 0.266
**
 0.156
**
 0.084
*
 1 
     
  
10. SAS 0.306
**
 0.240
**
 0.414
**
 0.181
**
 -0.064 0.228
**
 0.113
**
 0.068
*
 0.465
**
 1 
    
  
11. DES-T 0.328
**
 0.281
**
 0.289
**
 0.184
**
 -0.070
*
 0.231
**
 0.225
**
 0.093
**
 0.225
**
 0.200
**
 1 
   
  
12. CPA 0.172** 0.192** 0.205** 0.216** -0.059* 0.138** 0.082** 0.059* 0.191** 0.160** 0.156** 1 
  
  
13. CEA 0.264** 0.255** 0.250** 0.201** -0.112** 0.224** 0.132** 0.083** 0.206** 0.147** 0.231** 0.619** 1 
 
  
14. CSA 0.129** 0.098** 0.129** 0.079** -0.047 0.086** 0.097** 0.026 0.056 0.050 0.284** 0.319** 0.311** 1   
15. CN 0.159** 0.190** 0.135** 0.069* -0.141** 0.208** 0.108** 0.057* 0.093** 0.054 0.101** 0.332** 0.338** 0.209** 1  
16. Age -0.172** -0.029 0.006 -0.027 -0.018 -0.089** -0.068* 0.025 0.004 0.021 -0.120** -0.012 -0.035 -0.044 -0.006 1 
17. NPS B 0.275** 0.360** 0.525** 0.218** -0.081** 0.095** 0.040 0.055* 0.397** 0.175** 0.169** 0.131** 0.152** 0.089** 0.045 0.053* 
Significant correlations in red bold; **correlation is significant at the 0.01 level (2-tailed); *correlation is significant at the 0.05 level (2-tailed); HADS-A = Anxiety; HADS-D = Depression; 
SSI = Somatic symptoms; LTE = Threatening life events;  Secure = Secure attachment; Fear = Fearful attachment; Dismiss = Dismissing attachment; Preocc = Preoccupied attachment; 
HA = Health anxiety; SAS = Somatosensory amplification; DES-T = Dissociation;  CPA = Childhood physical abuse sum of score from two questions from the CPSAQ; CEA = Childhood 
emotional abuse score from one question from the CPSAQ; CSA = Childhood sexual abuse sum of score on five questions from the CPSAQ; CN = Childhood neglect score transformed 
from maternal care scale of the PBI;  NPS B = Number of pain sites at baseline 
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7.3 Participant characteristics and association with follow up number of 
pain sites  
This section provides a summary of the characteristics of the 741 participants who 
responded to the GPSS survey at one year follow up.   
 
7.3.1 Number of pain sites at follow up  
The number of pain sites, reported by 737 (99.5%) participants, ranged from 0 to 25, 
with a median of 1 (inter quartile range 0 – 4).  Only one participant reported pain in 25 
sites and 336 (45.6%) participants reported no pain.  Compared to baseline, 371 (50.3%) 
participants had pain in the same number of sites plus or minus one pain site; 233 
(31.6%) participants had pain in fewer sites, 272 (36.9%) had pain in the same number 
of sites and 232 (31.5%) reported pain in more sites at follow up.  Of the 673 participants 
reporting no pain at baseline, 339 (50.4%) completed the follow up survey and 222 
(65.5%) of those continued to report no pain at follow up. 
 
7.3.2 Association between number of pain sites at follow up and covariates 
As shown in Table 7.3, the number of pain sites at follow up was significantly higher 
for those participants who were separated, divorced or widowed, were unemployed, had 
not pursued education beyond age 16 years and those reporting childhood physical and 
emotional abuse.   There was no difference between males and females in the number of 
pain sites or with regard to age (median 50, IQR 40 – 58, p=0.499).  . 
 
The significant associations between the number of pain sites at baseline and social 
support and any childhood abuse or neglect were no longer found when considering the 
number of pain sites at follow up.   
 
  124 
Table 7.3 Characteristics of participants by number of pain sites at follow up 
Item Total* N % Pain Sites at follow up 
 
 
  
Median IQR P 
Sex 737     0.423
1
 
Male  308 41.8 1 0 – 4  
Female  429 58.2 1 0 – 4  
Marital Status 735     <0.001
2
 
Single  92 12.5 0 0 – 3  
Married  569 77.4 1 0 – 4  
Separated  74 10.1 3 0 – 8.3  
Employment Status 728     <0.001
2
 
Working  568 78.0 1 0 – 4  
Unemployed  13 1.8 0 0 – 9.5  
Not working as ill  20 2.7 8 4.3 – 13.3  
Other  127 17.5 2 0 – 5  
Education 723     <0.001
1
 
Up to age 16  207 28.6 2 0 – 6  
Post age 16  516 71.4 1 0 – 4  
Social Support 735     0.064
1
 
Yes  690 93.9 1 0 – 4  
No  45 6.1 2 0 – 8  
Childhood physical abuse 734     0.038
1
 
Yes  225 30.7 2 0 – 6  
No  509 69.3 1 0 – 4  
Childhood emotional abuse 732     0.040
1
 
Yes  259 35.4 2 0 – 5  
No  473 64.6 1 0 – 4  
Childhood sexual abuse 734     0.304
1
 
Yes  107 14.6 1 0 – 5  
No  627 85.4 1 0 – 4  
Childhood neglect 713     0.080
1
 
Yes  110 15.4 2 0 – 5  
No  603 84.6 1 0 – 4  
Any childhood abuse or neglect 722     0.167
1
 
Yes  392 54.3 1 0 – 5  
No  330 45.7 1 0 – 4  
*Total number of participants responding to items; IQR = inter quartile range, 
1
Mann-Whitney 
U Tests; 
2
Kruskall-Wallis test; significant differences in red bold 
 
Significant positive correlations were found between the number of pain sites at follow 
up and age, anxiety, depression, somatic symptoms and life threatening events, fearful 
attachment style, health anxiety, somatosensory amplification, dissociation, childhood 
physical and emotional abuse, childhood neglect and number of pain sites at baseline 
(Table 7.4).  Significant positive correlations were also found between anxiety, 
depression, somatic symptoms and life threatening events and between the four types of 
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childhood abuse.  Childhood physical abuse was significantly associated with all other 
factors.  No associations were found between childhood emotional and dismissing 
attachment style, between sexual abuse and secure, preoccupied, dismissing 
attachment styles and somatosensory amplification, or between neglect and life 
threatening events, health anxiety and somatosensory amplification.   
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Table 7.4 Pearson correlations between anxiety, depression, somatic symptoms, life threatening events, attachment style, health anxiety, 
somatosensory amplification, dissociation, childhood abuse, number of pain sites at baseline and number of pain sites at follow up 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1. HADS-A 1 
             
   
2. HADS-D 0.643** 1 
            
   
3. SSI 0.483** 0.584** 1 
           
   
4. LTE 0.264** 0.377** 0.291** 1 
          
   
5. Secure -0.261** -0.287** -0.155** -0.060 1 
         
   
6. Fear 0.341** 0.401** 0.271** 0.146** -0.470** 1 
        
   
7. Preocc 0.261** 0.292** 0.229** 0.122** -0.228** 0.353** 1 
       
   
8. Dismiss 0.012 0.096* 0.057 0.084* -0.258** 0.260** 0.019 1 
      
   
9. HA 0.491** 0.525** 0.573** 0.235** -0.130** 0.265** 0.198** 0.090 1 
     
   
10. SAS 0.303** 0.231** 0.388** 0.163** -0.066 0.189** 0.058 0.029 0.451** 1 
    
   
11. DES-T 0.340** 0.304** 0.279** 0.211** -0.094* 0.199** 0.149** 0.086 0.256** 0.195** 1 
   
   
12. CPA 0.196** 0.247** 0.221** 0.240** -0.083* 0.190** 0.154** 0.074* 0.167** 0.182** 0.209** 1 
  
   
13. CEA 0.251** 0.277** 0.246** 0.190** -0.141** 0.240** 0.147** 0.065 0.168** 0.152** 0.223** 0.606** 1 
 
   
14. CSA 0.141** 0.106** 0.122** 0.081* -0.053 0.102** 0.062 0.026 0.098* 0.050 0.362** 0.224** 0.275** 1    
15. CN 0.109
** 0.147** 0.111** 0.032 -0.150** 0.203** 0.092* 0.074* -0.029 -0.050 0.147** 0.309** 0.331** 0.188** 1   
16. Age -0.169** -0.021 0.036 -0.015 -0.006 -0.036 -0.082* 0.034 0.012 0.084 -0.092** 0.008 -0.006 0.036 0.004 1  
17. NPS B 0.252** 0.333** 0.509** 0.245** -0.089* 0.117** 0.086* 0.052 0.338** 0.169** 0.197** 0.113** 0.133** 0.033 0.022 0.047 1 
18. NPS F 0.253** 0.321** 0.462** 0.194** -0.071 0.095* 0.050 0.052 0.314** 0.200** 0.193** 0.131** 0.140** 0.038 0.084* 0.083* 0.564** 
Significant correlations in red bold; **correlation is significant at the 0.01 level (2-tailed); *correlation is significant at the 0.05 level (2-tailed); HADS-A = Anxiety; HADS-D = 
Depression; SSI = Somatic symptoms; LTE = Threatening life events;  Secure = Secure attachment; Fear = Fearful attachment; Dismiss = Dismissing attachment; Preocc = 
Preoccupied attachment; HA = Health anxiety; SAS = Somatosensory amplification; DES-T = Dissociation;  CPA = Childhood physical abuse sum of score from two questions from the 
CPSAQ; CEA = Childhood emotional abuse score from one question from the CPSAQ; CSA = Childhood sexual abuse sum of score on five questions from the CPSAQ; CN = 
Childhood neglect score transformed from maternal care scale of the PBI;  NPS B = Number of pain sites at baseline; NPS F – number of pain sites at follow up 
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7.4 Missing data 
Although overall missing data was less than 5% per item (criteria for acceptability as 
discussed in Section 4.5) the accumulative effect of full case analysis would result in a 
20% loss in sample size at baseline and 21% at follow up.  As Little’s MCAR test (see 
Section 4.5 for details) showed data to be missing completely at random, data was 
imputed for 295 participants.  However, MCAR testing showed that health anxiety, 
somatosensory amplification and dissociation data was not missing completely at random.  
Mediation analysis using these variables was therefore restricted to full case.  This 
resulted in a sample size of 906 and 468 participants for cross-sectional and prospective 
mediation analysis, respectively. 
 
7.5 Cross-sectional structural equation modelling 
These results are based on 1,443 baseline participants, including 295 participants with 
imputed data.   
 
7.5.1 Stress and pain 
The psychological stress latent variable (Figure 7.1) was a good fit to the data 
(RMSEA ≤0.06 and SRMR ≤0.09).  Each of the observed measures had a statistically 
significant relationship with the psychological stress latent variable.  Table 7.5 shows the 
standardised (β) and unstandardized regression (b) coefficients for the psychological 
stress latent variable. 
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Figure 7.1 Psychological stress latent variable 
 
 
Root mean square error of approximation (RMSEA) = 0.055 
Standardised root mean square residual (SRMR) = 0.017 
PSe1-4 = error terms for anxiety, depression, somatic symptoms and threatening events; LV = 
latent variable; numbers on arrows from latent variable = standardised beta coefficients; 
numbers above observed variables = multiple squared correlation (variance explained). 
 
Table 7.5 Regression coefficients for psychological stress latent variable 
Observed Variable β 95% C.I. B 95% C.I. R
2
 
Anxiety 0.775 0.740 0.809 1.000 1.000 1.000 0.601 
Depression 0.826 0.791 0.806 0.886 0.805 0.975 0.682 
Somatic symptoms 0.691 0.641 0.735 1.517 1.360 1.688 0.477 
Threatening events 0.395 0.326 0.464 0.165 0.131 0.199 0.156 
β = Standardised regression coefficient; B = Unstandardised regression coefficient; 95% C.I. 
= Bias corrected confidence intervals based on bootstrap of 3000; R
2
 = multiple squared 
correlation 
 
Based on previous research and the findings of significant associations with number 
of pain sites in the bivariate analysis (see Section 7.2.2 above), age, education, 
employment and marital status were considered as potential confounders of the stress 
pain relationship.  The analysis showed no significant relationship between the number 
of pain sites and education (p = 0.105), employment (p = 0.938) or marital status (p = 
0.083).   Only age was found to have a significant contribution (p=0.005) and so was 
retained as a confounder in the final model (as shown in Figure 7.2).  The psychological 
stress latent variable had a statistically significant relationship with the number of pain 
sites (β = 0.51, p<0.001).  This model explains 26% of the variance in pain (Figure 7.2; 
Table 7.6).   
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Figure 7.2 Psychological stress and number of pain sites controlling for age 
 
 
Root mean square error of approximation (RMSEA) = 0.040 
Standardised root mean square residual (SRMR) = 0.0506 
PSe1-4 = error terms for anxiety, depression, somatic symptoms and threatening events; d1 = 
disturbance term for number of pain sites; LV = latent variable; numbers on arrows = 
standardised beta coefficients; numbers above observed variables = multiple squared 
correlation (variance explained). 
 
 
7.5.2 Stress and pain: moderation by childhood abuse 
Using the model from Figure 7.2, the moderation effect of each individual type of 
abuse was tested separately.  Table 7.6 shows the regression coefficients for the stress 
pain relationship firstly for all participants and then for each abuse type.  The stress pain 
relationship was significantly stronger for individuals reporting childhood emotional abuse 
compared to those without such a history (β = 0.57, R2 32% compared to β = 0.45, R2 
20%, p<0.05).  The stress pain relationship was not significantly different when 
comparing individuals with and without childhood physical or sexual abuse or neglect. 
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Table 7.6 Psychological stress and number of pain sites at baseline moderated 
by childhood abuse type 
 
N % β 95% CI B R
2
 Comparison 
All participants 1443 
 
0.506 0.422 0.578 0.753 0.257 
 
Childhood abuse type        
Physical 
abuse  
No 993 68.8 0.483 0.390 0.568 0.709 0.238 Referent 
Yes 450 31.2 0.536 0.382 0.683 0.844 0.285 -1.399 
Emotional 
abuse  
No 945 65.5 0.446 0.346 0.540 0.688 0.204 Referent 
Yes 498 34.5 0.567 0.435 0.683 0.876 0.317 -1.980* 
Sexual 
abuse  
No 1240 85.9 0.512 0.424 0.587 0.769 0.267 Referent 
Yes 203 14.1 0.466 0.243 0.679 0.722 0.201 0.353 
Neglect 
No 1245 86.3 0.515 0.418 0.599 0.789 0.269 Referent 
Yes 198 13.7 0.475 0.315 0.633 0.707 0.218 0.636 
Any abuse 
or neglect 
No 702 48.6 0.451 0.324 0.567 0.657 0.213 Referent 
Yes 741 51.4 0.522 0.405 0.626 0.826 0.269 -1.884 
β = Standardised regression coefficient for psychological stress to pain relationship; B = 
Unstandardised regression coefficient for psychological stress to pain relationship; 95% C.I. = 
Bias corrected confidence intervals based on bootstrap of 3000; R
2
 = multiple squared 
correlation for number of pain sites;  Comparison = critical ratios for differences between B; 
significant values in red bold; *p value <0.05 
 
Due to the high level of co-occurrence between abuse types (Section 7.2.2) and 
significant positive correlations between the four abuse types (Table 7.2) a latent variable 
childhood abuse was constructed as shown in Figure 7.3.  Each of the observed 
measures had a statistically significant relationship (p<0.001) with the childhood abuse 
latent variable, which was a good fit for the data.  Table 7.7 shows the coefficients and 
confidence intervals for the childhood abuse latent variable.   
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Figure 7.3 Childhood abuse latent variable 
 
Root mean square error of approximation (RMSEA) = 0.058 
Standardised root mean square residual (SRMR) = 0.0209 
CAe1-4 – error terms for childhood physical, emotional and sexual abuse and neglect; 
LV = latent variable; numbers on arrows from latent variable = standardised beta 
coefficients; numbers above observed variables = multiple squared correlation (variance 
explained). 
 
 
Table 7.7 Regression coefficients for childhood abuse latent variable 
Observed Variable β 95% C.I. B 95% C.I. R
2
 
Childhood Physical Abuse 0.786 0.706 0.849 1.000 1 1 0.617 
Childhood Emotional Abuse 0.787 0.731 0.861 0.916 0.771 1.131 0.619 
Childhood Sexual Abuse 0.441 0.342 0.534 0.833 0.616 1.081 0.194 
Childhood Neglect 0.436 0.351 0.523 1.004 0.783 1.259 0.190 
β = Standardized regression coefficient; B = Unstandardized regression coefficient (factor 
loadings); 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; R
2
 = multiple 
squared correlation 
 
Participants’ scores on the childhood abuse latent variable were used to create three 
groups; group one comprised the 702 (48.7%) individuals reporting no abuse.  Groups 
two and three were created by dichotomising the scores at the median point of those 
who indicated abuse.  Group two “abuse” contained 406 (28.1%) participants and group 
three “frequent abuse” consisted of the 335 (23.2%) participants who reported 
experiencing more frequent abuse and / or multiple types of abuse.  Mean scores for the 
psychological stress latent variable differed significantly for the no abuse, abuse and 
frequent abuse groups (-0.69, 0.09 and 1.34 respectively, p<0.001).  The median 
number of pain sites for the no abuse, abuse and frequent abuse groups was 0 (0 – 4), 1 
(0 – 5) and 2 (0 – 6) respectively (p<0.001). 
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These three groups were used to assess the moderation effect of childhood abuse on 
the stress pain relationship, again using the model depicted in Figure 7.2.  As shown in 
Table 7.8, childhood abuse did moderate the stress pain relationship.  The stress pain 
relationship was significant for all groups (p<0.001), and was significantly stronger 
(p<0.05) for the participants reporting frequent abuse compared to those reporting no 
abuse.  There was also an increase in the variance in pain sites explained by the model, 
increasing from 21% for the no abused group to 33% for those who were frequently 
abused.   
 
Table 7.8 Psychological stress and number of pain sites moderated by 
childhood abuse latent variable 
Group N % β 95% CI B R
2
 Comparisons 
All 1443 
 
0.506 0.426 0.577 0.753 0.257 
 
No abuse 702 48.7 0.451 0.323 0.569 0.657 0.213 Referent 
Abuse 406 28.1 0.450 0.299 0.592 0.808 0.201 1.229 
Frequent abuse 335 23.2 0.573 0.431 0.699 0.869 0.334 1.968* 
β = Standardized regression coefficient; B = Unstandardized regression coefficient; 95% C.I. = 
Bias corrected confidence intervals based on bootstrap of 3000; R
2
 = multiple squared 
correlation for number of pain sites;  Comparison = critical ratios for differences between B; 
significant values in red bold; *p value <0.05 
 
 
7.5.3 Stress and pain: moderation by childhood abuse and sex 
The results in Table 7.1 show no significant difference between males and females 
with regard to the reported number of pain sites. However, mean scores on the 
psychological stress latent variable were significantly higher in females (0.1) than males 
(-0.1, p = 0.046).  Pairwise comparison shows no significant difference in the strength of 
the stress pain relationship between males and females (p>0.05).  For male participants, 
there was a significant difference (p<0.05) in the strength of the stress pain relationship 
between those individuals reporting no abuse (β = 0.530) and those reporting frequent 
abuse (β = 0.664 p<0.05, Table 7.9).  For female participants, there was a significant 
difference (p<0.02) in the strength of the stress pain relationship between individuals 
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reporting no abuse (β = 0.367) and those reporting abuse (β = 0.561) but not frequent 
abuse (β = 0.501).  The stress pain relationship was significant for all groups (p<0.001).   
 
Table 7.9 Psychological stress and number of pain sites moderated by 
childhood abuse latent variable and sex 
Group N % β β 95% CI B R
2
 Comparisons 
M
a
le
s
 
All 611 
 
0.523 0.397 0.633 0.795 0.272 
 
No abuse  288 47.1 0.530 0.356 0.690 0.728 0.294 Referent 
Abuse  179 29.3 0.319 0.090 0.578 0.576 0.101 -0.864 
Frequent abuse  144 23.6 0.664 0.431 0.825 1.092 0.416 2.137* 
F
e
m
a
le
s
 
All 832 
 
0.489 0.388 0.580 0.716 0.243 
 
No abuse  414 49.7 0.367 0.201 0.546 0.562 0.142 Referent 
Abuse  227 27.3 0.561 0.376 0.695 1.013 0.311 2.569** 
Frequent abuse  191 23.0 0.501 0.315 0.671 0.720 0.279 1.102 
β = Standardized regression coefficient for psychological stress to pain relationship; 95% C.I. = 
Bias corrected confidence intervals based on bootstrap of 3000; B = Unstandardized regression 
coefficient; R
2
 = multiple squared correlation for number of pain sites; Comparison = critical 
ratios for differences between B;  significant values in red bold; *p value <0.05; **p value <0.02 
 
 
7.5.4 Stress and pain: Mediation by psychosocial factors 
The trauma diathesis stress model of widespread pain proposed a number of 
psychological and social variables as potential pathways through which stress might 
influence widespread pain.  This section presents the results of the mediation analysis 
for adult attachment style, social support, health anxiety, somatosensory amplification 
and dissociation.  
 
Eight mediation models were created by adding each of the potential psychosocial 
mediators to the model depicted in Figure 7.2.  Figure 7.4 shows an example of the 
resulting models, in which fearful attachment style mediates the stress pain relationship 
(indirect effect β = -0.070, p < 0.001, R2 0.27).   
 
  134 
Figure 7.4 Stress and pain sites mediated by fearful attachment style 
 
Root mean square error of approximation (RMSEA) = 0.036  
Standardised root mean square residual (SRMR) = 0.0486 
PSe1-4 = error terms for anxiety, depression, somatic symptoms and threatening events; d1-2 
= disturbance term for number of pain sites and fearful attachment style; LV = latent variable; 
numbers on arrows = standardised beta coefficients; numbers above observed variables = 
multiple squared correlation (variance explained). 
 
The stress pain relationship was also mediated by secure attachment style and 
preoccupied attachment style.  No mediation effect was found for dismissing attachment 
style, social support (Table 7.10), health anxiety, somatosensory amplification or 
dissociation (Table 7.11).   
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Table 7.10 Psychological stress and number of pain sites at baseline mediated by adult attachment style and social support 
Mediator 
 
β 95% CI P B R
2
 a b 
Attachment Style Secure Indirect -0.022 -0.038 -0.010 <0.001* -0.030 0.258 -0.281 0.079 
 
 
Direct 0.522 0.443 0.598 0.001 0.776  (-0.339, -0.220) (0.034, 0.124) 
 
 
Total 0.500 0.421 0.573 0.001 0.743  
  
 Dismissing Indirect 0.001 -0.002 0.005 0.358 0.001 0.258 0.070 0.014 
 
 
Direct 0.505 0.424 0.579 0.001 0.753  (0.012, 0.129) (-0.030, 0.056) 
 
 
Total 0.506 0.426 0.581 0.001 0.754  
  
 Fearful Indirect -0.070 -0.099 -0.047 <0.001* -0.104 0.272 0.438 -0.160 
 
 
Direct 0.571 0.487 0.650 0.001 0.849  (0.381, 0.492) (-0.213, -0.112) 
 
 
Total 0.501 0.424 0.574 0.001 0.745  
  
 Preoccupied Indirect -0.053 -0.098 -0.025 <0.001* -0.095 0.215 0.328 -0.162 
 
 
Direct 0.492 0.338 0.619 0.001 0.875  (0.210, 0.441) (-0.243, 0.088) 
 
 
Total 0.438 0.291 0.569 0.001 0.780  
  
Social Support  Indirect -0.002 -0.016 0.011 0.711 -0.004 0.259 -0.209 0.011 
  Direct 0.509 0.445 0.573 0.001 0.765  (-0.285, -0.132) (-0.050, 0.069) 
  Total 0.507 0.445 0.571 0.001 0.761    
 
Analysis based on 1,443 participants; β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 
3000; B = Unstandardized regression coefficient; R
2 
= multiple squared correlation; a = path from psychological stress to mediator; b = path from 
mediator to number of pain sites; critical value p < 0.05; * Significant indirect effects in red bold 
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Table 7.11 Psychological stress and number of pain sites at baseline mediated by 
health anxiety, somatosensory amplification and dissociation 
Mediator 
 
β 95% CI P B R
2
 a b 
Health Anxiety 
Indirect 0.000 -0.001 0.005 0.504 0.000 0.246 0.010 0.024 
Direct 0.494 0.392 0.587 0.001 0.732  (-0.055, 0.076) (-0.030, 0.084) 
Total 0.494 0.392 0.588 0.001 0.732  
  
Somatosensory 
Amplification 
 
Indirect 0.000 -0.004 0.004 0.922 0.000 0.245 -0.053 0.000 
Direct 0.494 0.393 0.589 0.001 0.732  (-0.126, 0.020) (-0.054, 0.055) 
Total 0.494 0.393 0.589 0.001 0.732  
  
Dissociation 
Indirect 0.000 -0.004 0.001 0.511 0.000 0.244 0.017 -0.015 
Direct 0.494 0.392 0.589 0.001 0.731  (-0.041, 0.080) (-0.064, 0.043) 
Total 0.494 0.392 0.589 0.001 0.731  
  
 
Analysis based on 906 participants; β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on 
bootstrap of 3000; B = Unstandardized regression coefficient; R
2 
= multiple squared correlation; a = path from psychological stress to 
mediator; b = path from mediator to number of pain sites; critical value p < 0.05; *Significant indirect effects in red bold 
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7.5.5 Stress and pain: Moderated mediation 
Each of the mediation models examined in the previous section were next assessed 
to identify any moderation effects of childhood abuse and sex. 
 
a) Moderation by childhood abuse 
The mediation of the stress pain relationship by secure, fearful and preoccupied 
attachment styles were moderated by abuse status.  For secure attachment style, the 
indirect effects were significant in those individuals who had experienced frequent abuse 
(β=-0.03, p=0.001), but were not significant for those participants in the abuse and no 
abuse groups (abuse β=-0.02, p=0.099; no abuse β=-0.01, p=0.166; see Table 7.12).  
The indirect effects for fearful attachment style were significant for both the abuse groups 
(frequent abuse β=-0.07 p<0.001; abuse β=-0.05, p=0.001), but not for the no abuse 
group (no abuse β=-0.03, p=0.074; Table 7.13).  The indirect effects for preoccupied 
attachment style were significant for both the abuse groups (frequent abuse β=-0.04 
p<0.001; abuse β=-0.05, p=0.004), but not for the no abuse group after adjustment for 
multiple comparisons (no abuse β=-0.03, p=0.011; Table 7.14). 
 
The stress pain relationship was not mediated by dismissing attachment style, social 
support, health anxiety, somatosensory amplification or dissociation, even when 
examining the no abuse, abuse and frequent abuse groups individually (Appendix 4 
Tables 1 - 5).  
 
b) Moderation by childhood abuse and sex 
Secure attachment was a significant mediator of the stress pain relationship for males 
in both abuse groups (abuse β=-0.05, p=0.014; frequent abuse β=-0.05; p=0.027).  For 
the female participants, the indirect effects for all three groups failed to reach significance 
(see Table 7.12).  Similarly for males fearful attachment mediated the stress pain 
relationship in both abuse groups (abuse β=-0.08, p=0.007; frequent abuse β=-0.13, 
p=0.001).  For females, however, the opposite result was found, with the indirect effects 
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for fearful attachment reaching significance only for the no abuse group (no abuse β=-
0.05, p=0.004; Table 7.13).  Preoccupied attachment style was a significant mediator for 
males in the abused group (abuse β=-0.06, p=0.028; Table 7.14), whilst the indirect 
effects were significant for all female participants, regardless of abuse status.  However, 
when accounting for multiple comparisons (setting the critical value for p at 0.006 as 
described in Section 4.6.5, pg90) only the following indirect effects remained significant: 
fearful attachment style for males experiencing frequent abuse and fearful and 
preoccupied attachment styles for females not experiencing abuse. 
 
The stress pain relationship was not mediated by dismissing attachment style, social 
support, health anxiety, somatosensory amplification or dissociation, even when 
examining the no abuse, abuse and frequent abuse groups individually by sex (Appendix 
4 Tables 1 - 5). 
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Table 7.12 Psychological stress and number of pain sites at baseline mediated by secure attachment style 
and moderated by childhood abuse and sex 
 
  
β β 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect -0.008 -0.024 0.003 0.166 -0.012 0.212 -0.187 0.044   
  Direct 0.456 0.333 0.573 0.001 0.665  (-0.267, 0.101) (-0.024, 0.107) RMSEA 0.035 
  Total 0.447 0.324 0.563 0.001 0.653      SRMR 0.0489 
Abuse Indirect -0.017 -0.050 0.003 0.099 -0.031 0.197 -0.244 0.071   
  Direct 0.458 0.313 0.590 0.001 0.816  (-0.357, -0.133) (-0.020, 0.167)   
  Total 0.440 0.296 0.581 0.001 0.785        
Frequent Indirect -0.025 -0.047 -0.010 <0.001* -0.037 0.323 -0.374 0.067   
Abuse Direct 0.584 0.448 0.713 0.001 0.874  (-0.491, -0.223) (0.028, 0.109)   
  Total 0.559 0.423 0.693 0.001 0.837        
Males 
No abuse Indirect -0.012 -0.042 0.008 0.241 -0.016 0.294 -0.224 0.052   
  Direct 0.538 0.359 0.699 <0.001 0.743  (-0.338, -0.114) (-0.045, 0.150)   
  Total 0.527 0.352 0.688 <0.001 0.727        
Abuse Indirect -0.045 -0.117 -0.008 0.014 -0.080 0.125 -0.274 0.163   
  Direct 0.362 0.130 0.606 0.003 0.651  (-0.447, -0.105) (0.020, 0.306)   
  Total 0.318 0.097 0.564 0.005 0.571        
Frequent Indirect -0.049 -0.150 -0.004 0.027 -0.081 0.433 -0.275 0.179   
Abuse Direct 0.702 0.442 0.847 0.001 1.153  (-0.494, -0.011) (0.026, 0.337)   
  Total 0.653 0.422 0.818 <0.001 1.072        
Females 
No abuse Indirect -0.007 -0.029 0.006 0.263 -0.010 0.142 -0.161 0.040   
  Direct 0.370 0.201 0.548 0.001 0.568  (-0.276, -0.035) (-0.048, 0.124)   
  Total 0.364 0.203 0.542 0.001 0.558        
Abuse Indirect 0.003 -0.029 0.032 0.811 0.005 0.298 -0.216 -0.013   
  Direct 0.546 0.357 0.691 0.001 0.972  (-0.371, -0.057) (-0.138, 0.118)   
  Total 0.549 0.363 0.693 0.001 0.977        
Frequent Indirect -0.026 -0.112 0.053 0.522 -0.036 0.271 -0.458 0.056   
Abuse Direct 0.515 0.289 0.712 0.001 0.727  (-0.589, -0.307) (-0.120, 0.217)   
  Total 0.490 0.307 0.652 0.001 0.691        
Analysis based on 1,443 participants: No abuse = 702, Abuse = 406, Frequent Abuse = 335.  Males = 611: No abuse = 288, Abuse = 179, Frequent Abuse = 144. Females = 832: 
No abuse = 414, Abuse = 227, Frequent Abuse = 191.  β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006. *Significant indirect 
effects in red bold 
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Table 7.13 Psychological stress and number of pain sites at baseline mediated by fearful attachment style 
and moderated by childhood abuse and sex 
 
  
β 95% CI P B R
2
 a b Model Fit 
All 
No abuse Indirect -0.026 -0.059 0.003 0.074 -0.038 0.216 0.371 -0.071   
  Direct 0.477 0.345 0.598 0.001 0.689  (0.288, 0.445) (-0.146, 0.009) RMSEA 0.036 
  Total 0.450 0.328 0.564 0.001 0.652      SRMR 0.0486 
Abuse Indirect -0.050 -0.100 -0.016 0.001* -0.089 0.207 0.350 -0.142   
  Direct 0.486 0.339 0.619 0.001 0.867  (0.235, 0.459) (-0.233, -0.050)   
  Total 0.436 0.295 0.569 0.001 0.778        
Frequent Indirect -0.068 -0.102 -0.040 <0.001* -0.101 0.339 0.436 -0.155   
Abuse Direct 0.630 0.490 0.763 0.001 0.947  (0.306, 0.544) (-0.214, -0.11)   
  Total 0.563 0.426 0.697 0.001 0.845        
Males 
No abuse Indirect 0.027 -0.026 0.077 0.291 0.036 0.298 0.419 0.064   
  Direct 0.504 0.310 0.673 0.001 0.691  (0.292, 0.525) (-0.059, 0.191)   
  Total 0.531 0.355 0.69 <0.001 0.728        
Abuse Indirect -0.076 -0.186 -0.018 0.007 -0.138 0.124 0.405 -0.188   
  Direct 0.385 0.155 0.616 0.002 0.697  (0.239, 0.566) (-0.353, -0.05)   
  Total 0.309 0.104 0.531 0.003 0.559        
Frequent Indirect -0.126 -0.286 -0.047 0.001* -0.212 0.504 0.394 -0.320   
Abuse Direct 0.792 0.522 0.950 0.001 1.330  (0.173, 0.571) (-0.516, -0.180)   
  Total 0.666 0.428 0.817 0.001 1.119        
Females 
No abuse Indirect -0.054 -0.110 -0.017 0.004* -0.081 0.161 0.343 -0.156   
  Direct 0.420 0.233 0.593 0.001 0.636  (0.233, 0.454) (-0.260, -0.049)   
  Total 0.366 0.201 0.536 0.001 0.555        
Abuse Indirect -0.028 -0.093 0.005 0.096 -0.049 0.303 0.309 -0.09   
  Direct 0.574 0.396 0.714 0.001 1.020  (0.147, 0.451) (-0.226, 0.030)   
  Total 0.547 0.365 0.685 0.001 0.970        
Frequent Indirect -0.059 -0.161 0.014 0.125 -0.084 0.274 0.487 -0.121   
Abuse Direct 0.548 0.325 0.756 0.001 0.778  (0.338, 0.613) (-0.278, 0.039)   
  Total 0.489 0.304 0.652 0.001 0.694        
Analysis based on 1,443 participants: No abuse = 702, Abuse = 406, Frequent Abuse = 335.  Males = 611: No abuse = 288, Abuse = 179, Frequent Abuse = 144. Females = 832: 
No abuse = 414, Abuse = 227, Frequent Abuse = 191.  β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006. *Significant indirect 
effects in red bold 
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Table 7.14 Psychological stress and number of pain sites at baseline mediated by preoccupied attachment style 
and moderated by childhood abuse and sex 
 
  
β 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect -0.028 -0.057 -0.006 0.011 -0.041 0.223 0.295 -0.096   
  Direct 0.481 0.353 0.602 0.001 0.700  (0.211, 0.376) (-0.169, -0.018) RMSEA 0.037 
  Total 0.453 0.329 0.57 0.001 0.659      SRMR 0.0610 
Abuse Indirect -0.049 -0.104 -0.016 0.004* -0.088 0.212 0.326 -0.151   
  Direct 0.487 0.330 0.618 0.001 0.866  (0.201, 0.445) (-0.254, -0.058)   
  Total 0.438 0.283 0.570 0.001 0.778        
Frequent Indirect -0.044 -0.083 -0.018 <0.001* -0.066 0.344 0.299 -0.147   
Abuse Direct 0.612 0.469 0.736 0.001 0.915  (0.164, 0.412) (-0.222, -0.078)   
  Total 0.568 0.425 0.695 0.001 0.849        
Males 
No abuse Indirect -0.003 -0.038 0.031 0.884 -0.004 0.297 0.322 -0.010   
  Direct 0.536 0.346 0.695 0.001 0.738  (0.189, 0.444) (-0.102, 0.101)   
  Total 0.533 0.189 0.689 0.001 0.734        
Abuse Indirect -0.055 -0.145 -0.006 0.028 -0.101 0.118 0.360 -0.153   
  Direct 0.367 0.151 0.619 0.001 0.673  (0.191, 0.514) (-0.314, -0.009)   
  Total 0.312 0.117 0.560 0.001 0.572        
Frequent Indirect -0.013 -0.097 0.006 0.202 -0.022 0.411 0.162 -0.083   
abuse Direct 0.669 0.434 0.831 0.001 1.086  (-0.032, 0.404) (-0.262, 0.091)   
  Total 0.656 0.428 0.824 <0.001 1.065        
Females 
No abuse Indirect -0.042 -0.090 -0.013 0.004* -0.064 0.162 0.277 -0.153   
  Direct 0.407 0.241 0.201 0.001 0.615  (0.166, 0.394) (-0.253, -0.047)   
  Total 0.364 0.592 0.542 0.001 0.551        
Abuse Indirect -0.045 -0.129 -0.002 0.028 -0.079 0.315 0.304 -0.148   
  Direct 0.591 0.393 0.728 0.001 1.036  (0.112, 0.476) (-0.293, -0.009)   
  Total 0.546 0.349 0.682 0.001 0.957        
Frequent Indirect -0.076 -0.171 -0.015 0.012 -0.109 0.305 0.392 -0.195   
abuse Direct 0.573 0.332 0.759 0.001 0.820  (0.241, 0.528) (-0.348, -0.038)   
  Total 0.497 0.301 0.658 0.001 0.711        
Analysis based on 1,443 participants: No abuse = 702, Abuse = 406, Frequent Abuse = 335.  Males = 611: No abuse = 288, Abuse = 179, Frequent Abuse = 144. Females = 832: No 
abuse = 414, Abuse = 227, Frequent Abuse = 191.  β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006. *Significant indirect 
effects in red bold.     
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7.6 Prospective structural equation modelling 
This section describes the examination of the trauma diathesis stress model of 
widespread pain using the predictors, mediators and moderators at baseline and the 
number of pain sites at 12 month follow up.  These results are based on the 737 
participants responding to the follow up survey.  The analysis of the mediation effect of 
health anxiety, somatosensory amplification and dissociation was carried out for the 
subset of 468 participants completing the long version of the baseline GPSS survey.   
 
7.6.1 Stress and pain 
The cross-sectional analysis found that among adults, an increase in psychological 
stress was associated with a higher number of sites of pain.  Prospective analysis was 
performed to assess whether psychological stress predicts widespread pain. 
 
Two alternative prospective models were assessed for the best representation of the 
data.  Both models adequately fit the data (see Table 7.15).  The most appropriate was 
model 2 according to the criteria detailed in Section 4.6.6.  This model, controlling for 
baseline pain, was therefore used in the subsequent analysis (Figure 7.5). 
 
Table 7.15 Comparison of prospective models 
Model  β B R
2
 RMSEA SRMR AIC 
1. Pain as a stressor 0.540 0.860 0.290 0.051 0.076 1345.045 
2. Controlling for pain 0.229 0.333 0.359 0.041 0.055 823.449 
β = Standardized regression coefficient; B = Unstandardized regression coefficient; R
2
 = multiple 
squared correlation; RMSEA = Root mean square error of approximation; SRMR = Standardised 
root mean square residual; AIC = Akaike information criterion 
 
Psychological stress, measured by the baseline psychological stress latent variable, 
had a statistically significant relationship with the number of pain sites at follow up (β = 
0.23, P<0.001) and explained 36% of the variance in the number of pain sites. 
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Figure 7.5 Model 2 Stress and pain: Controlling for pain 
 
Root mean square error of approximation (RMSEA) = 0.041  
Standardised root mean square residual (SRMR) = 0.055 
PSe1-4 = error terms for anxiety, depression, somatic symptoms and threatening events; d1 = 
disturbance term for number of pain sites at follow up; LV = latent variable; numbers on arrows 
= standardised beta coefficients; numbers above observed variables = multiple squared 
correlation (variance explained). 
 
 
7.6.2 Stress and pain: moderation by childhood abuse 
The mean scores on the psychological stress latent variable for the no abuse, abuse 
and frequent abuse groups were -0.62, 0.04 and 1.20 respectively (p<0.001). The 
median number of pain sites (IQR) for the no abuse, abuse and frequent abuse groups 
was 1 (0 – 4), 1 (0 – 4) and 2 (0 – 6) respectively (p=0.029).  Using the model from 
Figure 7.5 and the baseline childhood abuse latent variable, the strength of the stress 
pain relationship did not vary significantly between the three abuse groups (see Table 
7.16).  However, stress did not predict the number of pain sites at follow up for 
individuals who experienced frequent abuse (p=0.170).  
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Table 7.16 Psychological stress and number of pain sites at follow up 
moderated by childhood abuse latent variable 
Group N % β 95% CI B R
2
 Comparisons 
All 737  0.230 0.175 0.295 0.334 0.359 
 
No abuse 342 46.4% 0.287 0.152 0.429 0.443 0.368 Referent 
Abuse 225 30.5% 0.317 0.129 0.538 0.533 0.335 0.545 
Frequent abuse 170 23.1% 0.108 -0.036 0.263 0.159 0.401 -1.940 
β = Standardized regression coefficient; B = Unstandardized regression coefficient; 95% C.I. = 
Bias corrected confidence intervals based on bootstrap of 3000; R
2
 = multiple squared correlation 
for number of pain sites; Comparison = critical ratios for differences between B 
 
 
7.6.3 Stress and pain: moderated by childhood abuse and sex 
There was no significant difference between males and females with regard to the 
number of pain sites (Table 7.3) or mean scores on the psychological stress latent 
variable (females 0.1, males -0.1, p = 0.149).  As shown in Table 7.17, there was no 
significant difference in the strength of the stress pain relationship between the three 
abuse groups for males or females.  However, stress did not predict the number of pain 
sites at follow up for females who experienced abuse (p=0.080). 
 
Table 7.17 Psychological stress and number of pain sites at follow up 
moderated by childhood abuse latent variable and sex 
Group N % β β 95% CI B R
2
 Comparisons 
M
a
le
s
 
All 330  0.236 0.176 0.310 0.334 0.312 
 
No abuse 151 45.8% 0.368 0.135 0.595 0.521 0.262 Referent 
Abuse 102 30.9% 0.351 0.084 0.660 0.574 0.351 0.241 
Frequent abuse 77 23.3% 0.231 0.152 0.323 0.334 0.433 -1.267 
F
e
m
a
le
s
 
All 407  0.220 0.170 0.289 0.334 0.404 
 
No abuse 191 46.9% 0.235 0.098 0.392 0.387 0.470 Referent 
Abuse 123 30.2% 0.221 -0.040 0.488 0.380 0.314 -0.026 
Frequent abuse 93 22.9% 0.189 0.124 0.290 0.334 0.402 -1.325 
β = Standardized regression coefficient; B = Unstandardized regression coefficient; 95% C.I. = 
Bias corrected confidence intervals based on bootstrap of 3000; R
2
 = multiple squared 
correlation for number of pain sites; Comparison = critical ratios for differences between B 
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7.6.4 Stress and pain: Mediation by psychosocial factors 
The trauma diathesis stress model of widespread pain proposed a number of 
psychological and social variables as potential pathways through which stress might 
influence widespread pain.  This section presents the results of the mediation analysis 
for adult attachment style, social support, health anxiety, somatosensory amplification 
and dissociation.  
 
Figure 7.6 shows an example of the mediation models.  The stress pain relationship 
was mediated by fearful attachment style and preoccupied attachment style, but not 
secure or dismissing attachment style, social support (see Table 7.18), health anxiety, 
somatosensory amplification or dissociation (Table 7.19). 
 
Figure 7.6 Stress and pain mediated by fearful attachment style 
 
Root mean square error of approximation (RMSEA) = 0.027  
Standardised root mean square residual (SRMR) = 0.0541 
PSe1-4 = error terms for anxiety, depression, somatic symptoms and threatening events; d1-2 
= disturbance term for number of pain sites and fearful attachment style; LV = latent variable; 
numbers on arrows = standardised beta coefficients; numbers above observed variables = 
multiple squared correlation (variance explained). 
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Table 7.18 Psychological stress and number of pain sites at follow up mediated by adult attachment style and social support 
Mediator 
 
β 95% CI P B R
2
 a b 
Attachment Style Secure Indirect -0.013 -0.034 0.002 0.094 -0.019 0.358 -0.298 0.044 
 
 
Direct 0.238 0.148 0.332 0.001 0.344  (-0.377, -0.218) (-0.010, 0.102) 
 
 
Total 0.225 0.139 0.317 0.001 0.325    
 Dismissing Indirect 0.001 -0.010 0.008 0.695 0.001 0.359 0.090 0.006 
 
 
Direct 0.228 0.141 0.323 0.001 0.332  (0.008, 0.175) (-0.054, 0.064) 
 
 
Total 0.228 0.142 0.332 0.001 0.333    
 Fearful Indirect -0.030 -0.064 -0.001 0.042* -0.043 0.358 0.438 -0.069 
 
 
Direct 0.255 0.159 0.362 0.001 0.367  (0.362, 0.505) (-0.139, -0.001) 
 
 
Total 0.225 0.138 0.316 0.001 0.324    
 Preoccupied Indirect -0.023 -0.050 -0.001 0.041* -0.34 0.360 0.335 -0.07 
 
 
Direct 0.253 0.158 0.349 0.001 0.365  (0.214, 0.419) (-0.136, -0.001) 
 
 
Total 0.230 0.142 0.322 0.001 0.331    
Social Support  Indirect 0.002 -0.022 0.027 0.901 0.002 0.358 -0.297 -0.005 
  Direct 0.222 0.134 0.319 0.001 0.326  (-0.402, -0.188) (-0.084, 0.074) 
  Total 0.223 0.140 0.316 0.001 0.328    
 
Analysis based on 737 participants; β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 
3000; B = Unstandardized regression coefficient; R
2 
= multiple squared correlation; a = path from psychological stress to mediator; b = path from 
mediator to number of pain sites; critical value p < 0.05; *Significant indirect effects in red bold 
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Table 7.19 Psychological stress and number of pain sites at follow up mediated by 
health anxiety, somatosensory amplification and dissociation 
Mediator 
 
β 95% CI P B R
2
 a b 
Health Anxiety 
Indirect 0.002 -0.005 0.017 0.489 0.002 0.145 0.017 0.087 
Direct 0.371 0.252 0.484 0.001 0.565  (-0.074, 0.116) (0.000, 0.197) 
Total 0.373 0.257 0.483 0.001 0.567      
Somatosensory 
Amplification 
 
Indirect 0.001 -0.004 0.014 0.412 0.002 0.140 0.024 0.055 
Direct 0.371 0.254 0.483 0.001 0.564  (-0.083, 0.134) (-0.030, 0.140) 
Total 0.373 0.257 0.484 0.001 0.566      
Dissociation 
Indirect 0.000 -0.003 0.004 0.735 0.000 0.137 -0.003 -0.017 
Direct 0.372 0.257 0.484 0.001 0.565  (-0.083, 0.074) (-0.086, 0.065) 
Total 0.372 0.257 0.484 0.001 0.565    
 
Analysis based on 468 participants;  β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on 
bootstrap of 3000; B = Unstandardized regression coefficient; R
2 
= multiple squared correlation; a = path from psychological stress to 
mediator; b = path from mediator to number of pain sites; critical value p < 0.05; *Significant indirect effects in red bold 
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7.6.5 Stress and pain: Moderated mediation 
Each of the mediation models examined in the previous section were next assessed 
to identify any moderation effects of childhood abuse and sex. 
 
a) Moderation by childhood abuse 
Attachment style mediated the stress pain relationship differently conditional on abuse 
status.  For the fearful attachment style, the indirect effects were significant for the abuse 
group (β = -0.05, p = 0.003), but not for the no abuse (β = -0.03, p = 0.113) or frequent 
abuse groups (β = 0.03, p = 0.310) (Table 7.20).  Similarly, for the preoccupied 
attachment style, the indirect effects were significant for the abuse group (β = -0.05, p = 
0.008); however, when adjustments were made for multiple comparisons, this result was 
no longer significant (Table 7.21). 
 
The stress pain relationship was not mediated by dismissing or secure attachment 
styles, social support, health anxiety, somatosensory amplification or dissociation, even 
when examining the no abuse, abuse and frequent abuse groups individually (Tables 
7.22 and Appendix 4 Tables 6-10).  
 
b) Moderation by childhood abuse and sex 
When considering the three abuse groups (no abuse, abuse and frequent abuse) by 
sex, the stress pain relationship was not mediated by attachment style, social support, 
health anxiety, somatosensory amplification or dissociation after adjusting for multiple 
comparisons.  The indirect effects for all three abuse groups failed to reach significance 
for both male and female participants (Tables 7.20-7.22 and Appendix 4 Tables 6-10).  
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Table 7.20 Psychological stress and number of pain sites at follow up mediated by fearful attachment style 
and moderated by childhood abuse and sex 
 
  
β 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect -0.030 -0.077 0.008 0.113 -0.045 0.372 0.361 -0.083   
  Direct 0.315 0.174 0.467 <0.001 0.479  (0.243, 0.465) (-0.191, 0.025) RMSEA 0.026 
  Total 0.285 0.153 0.427 <0.001 0.434      SRMR 0.0541 
Abuse Indirect -0.053 -0.132 -0.012 0.003* -0.083 0.336 0.331 -0.160   
  Direct 0.341 0.130 0.553 0.001 0.536  (0.128, 0.481) (-0.295, -0.041)   
  Total 0.288 0.098 0.515 0.002 0.453        
Frequent Indirect 0.026 -0.026 0.086 0.310 0.039 0.408 0.457 0.057   
Abuse Direct 0.075 -0.082 0.248 0.348 0.112  (0.324, 0.573) (-0.059, 0.177)   
  Total 0.101 -0.041 0.253 0.161 0.151        
Males 
No abuse Indirect -0.069 -0.165 0.016 0.098 -0.097 0.289 0.442 -0.155   
  Direct 0.427 0.170 0.651 0.004 0.600  (0.287, 0.580) (-0.332, 0.042)   
  Total 0.359 0.128 0.578 0.006 0.504        
Abuse Indirect -0.088 -0.284 -0.007 0.030 -0.139 0.357 0.451 -0.195   
  Direct 0.413 0.091 0.742 0.013 0.652  (0.190, 0.661) (-0.447, -.012)   
  Total 0.325 0.048 0.659 0.021 0.513        
Frequent Indirect -0.002 -0.079 0.061 0.950 -0.003 0.424 0.412 -0.005   
Abuse Direct 0.173 -0.111 0.507 0.252 0.249  (0.189, 0.611) (-0.169, 0.147)   
  Total 0.171 -0.077 0.481 0.182 0.246        
Females 
No abuse Indirect -0.001 -0.046 0.033 0.949 -0.002 0.468 0.283 -0.003   
  Direct 0.229 0.083 0.393 0.002 0.370  (0.115, 0.454) (-0.130, 0.113)   
  Total 0.228 0.094 0.384 0.001 0.368        
Abuse Indirect -0.028 -0.121 0.003 0.103 -0.045 0.324 0.197 -0.141   
  Direct 0.241 -0.028 0.508 0.080 0.391  (-0.068, 0.405) (-0.300, 0.030)   
  Total 0.214 -0.041 0.474 0.106 0.347        
Frequent Indirect 0.045 -0.031 0.157 0.252 0.073 0.399 0.469 0.096   
Abuse Direct 0.015 -0.192 0.276 0.857 0.024  (0.272, 0.645) (-0.082, 0.277)   
  Total 0.060 -0.128 0.281 0.528 0.097        
Analysis based on 737 participants:  No abuse = 342, Abuse = 225, Frequent Abuse = 170. Males = 330: No abuse = 151, Abuse = 102, Frequent Abuse = 77. Females = 407: No 
abuse = 191, Abuse = 123, Frequent Abuse = 93. β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; R
2 
= multiple squared correlation; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical 
value p<0.006; *Significant indirect effects in red bold 
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Table 7.21 Psychological stress and number of pain sites at follow up mediated by preoccupied attachment style 
and moderated by childhood abuse and sex 
 
  
B 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect -0.019 -0.056 0.009 0.165 -0.029 0.371 0.272 -0.068   
  Direct 0.307 0.161 0.451 0.001 0.473  (0.152, 0.389) (-0.173, 0.039) RMSEA 0.027 
  Total 0.289 0.148 0.425 0.001 0.445      SRMR 0.0526 
Abuse Indirect -0.047 -0.128 -0.009 0.008 -0.074 0.329 0.329 -0.144   
  Direct 0.332 0.110 0.541 0.002 0.517  (0.128, 0.511) (-0.275, -0.029)   
  Total 0.285 0.077 0.499 0.006 0.443        
Frequent Indirect -0.005 -0.061 0.043 0.784 -0.007 0.401 0.335 -0.014   
Abuse Direct 0.113 -0.053 0.273 0.175 0.166  (0.147, 0.507) (-0.153, 0.121)   
  Total 0.108 -0.034 0.259 0.143 0.159        
Males 
No abuse Indirect -0.046 -0.121 -0.004 0.032 -0.066 0.287 0.301 -0.153   
  Direct 0.416 0.164 0.637 0.002 0.591  (0.130, 0.472) (-0.290, 0.006)   
  Total 0.369 0.121 0.589 0.003 0.525        
Abuse Indirect -0.047 -0.190 0.000 0.051 -0.074 0.346 0.312 -0.150   
  Direct 0.379 0.026 0.688 0.037 0.600  (0.014, 0.552) (-0.362, 0.009)   
  Total 0.332 0.006 0.654 0.044 0.526        
Frequent Indirect -0.022 -0.057 0.003 0.083 -0.032 0.340 0.259 -0.086   
abuse Direct 0.328 0.170 0.483 0.001 0.476  (0.129, 0.382) (-0.180, 0.017)   
  Total 0.305 0.154 0.463 <0.001 0.444        
Females 
No abuse Indirect -0.002 -0.043 0.034 0.888 -0.003 0.469 0.248 -0.008   
  Direct 0.234 0.088 0.418 0.001 0.381  (0.077, 0.401) (-0.142, 0.123)   
  Total 0.232 0.095 0.401 0.001 0.378        
Abuse Indirect -0.041 -0.149 0.003 0.074 -0.063 0.315 0.330 -0.123   
  Direct 0.238 -0.072 0.508 0.129 0.370  (0.084, 0.557) (-0.297, 0.034)   
  Total 0.197 -0.072 0.508 0.129 0.307        
Frequent Indirect -0.019 -0.062 0.018 0.287 -0.027 0.319 0.392 -0.048   
abuse Direct 0.177 0.056 0.290 0.004 0.257  (0.277, 0.503) (-0.141, 0.051)   
  Total 0.159 0.057 0.263 0.003 0.230        
Analysis based on 737 participants:  No abuse = 342, Abuse = 225, Frequent Abuse = 170. Males = 330: No abuse = 151, Abuse = 102, Frequent Abuse = 77. Females = 407: No 
abuse = 191, Abuse = 123, Frequent Abuse = 93. β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; R
2 
= multiple squared correlation; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical 
value p<0.006; *Significant indirect effects in red bold 
  151 
Table 7.22 Psychological stress and number of pain sites at follow up mediated by dismissing attachment style 
and moderated by childhood abuse and sex 
 
  
β β 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect 0.002 -0.005 0.016 0.453 0.002 0.368 0.084 0.019   
  Direct 0.287 0.154 0.433 <0.001 0.442  (-0.029, 0.198) (-0.073, 0.106) RMSEA 0.027 
  Total 0.288 0.156 0.434 <0.001 0.445      SRMR 0.0507 
Abuse Indirect 0.001 -0.006 0.016 0.562 0.001 0.335 -0.032 -0.020   
  Direct 0.316 0.129 0.536 0.001 0.531  (-0.188, 0.122) (-0.122, 0.089)   
  Total 0.316 0.130 0.539 0.001 0.532        
Frequent Indirect 0.008 -0.010 0.048 0.254 0.011 0.406 0.146 0.053   
Abuse Direct 0.095 -0.050 0.254 0.186 0.141  (-0.043, 0.340) (-0.078, 0.163)   
  Total 0.102 -0.040 0.260 0.154 0.153        
Males 
No abuse Indirect -0.004 -0.040 0.010 0.467 -0.005 0.263 0.113 -0.034   
  Direct 0.369 0.133 0.592 0.006 0.525  (-0.053, 0.263) (-0.175, 0.102)   
  Total 0.365 0.135 0.589 0.005 0.519        
Abuse Indirect -0.001 -0.039 0.009 0.534 -0.002 0.350 -0.071 0.018   
  Direct 0.349 0.081 0.658 0.008 0.569  (-0.314, 0.121) (-0.116, 0.170)   
  Total 0.348 0.083 0.657 0.008 0.567        
Frequent Indirect -0.007 -0.100 0.012 0.308 -0.010 0.430 0.088 -0.083   
Abuse Direct 0.189 -0.049 0.492 0.114 0.271  (-0.193, 0.387) (-0.280, 0.103)   
  Total 0.182 -0.062 0.481 0.136 0.260        
Females 
No abuse Indirect 0.004 -0.004 0.030 0.285 0.006 0.471 0.066 0.055   
  Direct 0.236 0.097 0.393 0.001 0.387  (-0.085, 0.217) (-0.069, 0.166)   
  Total 0.239 0.100 0.398 0.001 0.393        
Abuse Indirect 0.000 -0.021 0.030 0.842 0.001 0.317 -0.007 -0.041   
  Direct 0.219 -0.040 0.493 0.096 0.377  (-0.246, 0.239) (-0.204, 0.114)   
  Total 0.219 -0.040 0.484 0.101 0.377        
Frequent Indirect 0.047 0.003 0.140 0.032 0.080 0.445 0.239 0.196   
Abuse Direct -0.011 -0.192 0.212 0.938 -0.018  (-0.007, 0.457) (0.048, 0.345)   
  Total 0.036 -0.147 0.252 0.692 0.062        
Analysis based on 737 participants:  No abuse = 342, Abuse = 225, Frequent Abuse = 170. Males = 330: No abuse = 151, Abuse = 102, Frequent Abuse = 77. Females = 407: No 
abuse = 191, Abuse = 123, Frequent Abuse = 93. β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; R
2 
= multiple squared correlation; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical 
value p<0.006; *Significant indirect effects in red bold    
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7.7  Discussion 
This section provides a summary of the findings from the GPSS study and a 
comparison to previous studies.  The trauma diathesis stress model of widespread pain 
was assessed by progressively more complex models; the interpretation of the findings 
from each model are then discussed in turn.  Following an examination of the strengths 
and limitations of the study, the implications of the findings for the trauma diathesis 
stress model of widespread pain are presented. 
 
7.7.1 Summary of findings 
The aim of the analysis presented in this chapter was to ascertain whether individuals 
with a history of childhood abuse had an increased susceptibility to widespread pain 
when they experienced psychological stress.   To summarise, these results offer support 
for the trauma diathesis stress model of widespread pain proposed in Section 2.5 (pg50) 
and the hypotheses presented in Chapter 3.  
(1) Among adults, an increase in psychological stress was associated with a higher 
number of pain sites in the cross-sectional analysis. Validation of the relationship in 
the prospective data confirmed this association.   
 
(2) The relationship between psychological stress and number of pain sites was 
moderated by exposure to childhood abuse in the cross-sectional analysis. 
Specifically results show that the relationship between stress and pain was 
significantly stronger for  
 Participants reporting any childhood emotional abuse compared to those 
reporting no childhood emotional abuse 
 Participants reporting frequent abuse compared to those reporting no abuse. 
 
The moderation of the stress pain relationship by childhood abuse was also 
moderated by sex, with the relationship being significantly stronger for 
 Male participants reporting frequent abuse compared to male participants 
reporting no abuse, and  
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 Female participants reporting less frequent abuse compared to female 
participants reporting no abuse. 
 
In the prospective analysis, however, the stress pain relationship was not moderated 
by childhood abuse or sex.  Specifically, results show that 
 There was no significant difference in the strength of the relationship between the 
three abuse groups: no abuse, abuse and frequent abuse 
 The stress pain relationship was not significant for those reporting frequent abuse 
 There was no significant difference in the strength of the relationship between the 
three abuse groups for males and females. 
 
(3) The relationship between psychological stress and number of pain sites was 
mediated by adult attachment style. Specifically, results show that the stress pain 
relationship was mediated by  
 Secure, fearful and preoccupied attachment style in the cross-sectional analysis, 
and 
 Fearful and preoccupied attachment style in the prospective analysis 
 The relationship was not mediated by social support, health anxiety, 
somatosensory amplification or dissociation.  
 
(4) The mediation of the stress pain relationship by adult attachment style was 
moderated by childhood abuse and by sex in the cross-sectional analysis.  
Specifically, results show that the stress pain relationship was mediated by 
 Secure attachment style for participants reporting frequent abuse 
 Fearful attachment style for participants reporting abuse and frequent abuse 
 Preoccupied attachment style for participants reporting abuse and frequent 
abuse. 
 
This moderated mediation effect was also further moderated by sex. Specifically, 
results show that the stress pain relationship was mediated by 
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 Fearful attachment style for male participants reporting frequent abuse and 
female participants reporting no abuse, and 
 Preoccupied attachment style for female participants reporting no abuse. 
 
In the prospective analysis, fearful and preoccupied adult attachment style mediated 
the stress pain relationship and this mediation was also moderated by childhood 
abuse. Specifically, results show that the stress pain relationship was mediated by 
 Fearful attachment style for participants reporting abuse  
 The mediation by attachment style was not moderated by sex. 
 
7.7.2 Comparison with previous studies 
Whilst no studies have been identified which specifically report the number of sites of 
pain using the 29 site pain manikin, comparisons can be made with other studies using a 
pain site count.   For example, using a count of ten pain sites, Hunt et al (1999) found 
that 43% of their community based population reported no pain, which is consistent with 
the findings of the current study (47.5% at baseline and 45.6% at follow up).  Similarly, 
the persistence of widespread pain in the current study was consistent with previous 
research.  For example, Kamaleri et al (2009) found that 46% of participants in their 
community based study reported pain in the same number of sites (plus or minus one), 
which was comparable to the rate of 50% in the current study.  No significant difference 
was found in the number of pain sites reported by males and females, at either baseline 
or follow-up.   Studies including Kamaleri et al (2008b) and Svebak et al (2006) have 
found a female predominance for musculoskeletal pain, whilst other prospective studies 
have not (e.g. Gupta et al, 2007, Jones et al, 2011).  Previous research suggests that the 
prevalence of widespread pain increases until approximately 50 - 59 years of age for 
females and 60 – 69 years of age for males, and then begins to decline (see Table 1.1 
pg7).  The current study found a small but significant positive correlation between age 
and number of pain sites (baseline r=0.053; follow up r=0.083).  On further examination 
this correlation was significant for females at baseline (r=0.085, p=0.015), but not for 
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males (r=0.009, p=0.832).  This would suggest that the number of pain sites increases 
with age, particularly for females (median age 46 years). 
 
The median scores for anxiety, depression and somatisation for the current study 
were consistent with previous research within general population samples, as described 
in section 5.4.4 (Crawford et al, 2001; Hammad et al, 2001).  Similarly, the prevalence of 
childhood abuse and neglect in the GPSS population was broadly in line with previous 
studies detailed in Section 2.2.2a.  The rates of 31%, 34%, 14% and 14% for physical, 
emotional, sexual abuse and neglect are consistent with rates obtained in previous 
population based studies of 29% (Haviland et al, 2010), 36% (Stoltenborgh et al, 2012),  
13% (Stoltenborgh et al, 2011) and 16-18% (Stoltenborgh et al, 2013b) respectively.  As 
shown by previous research, age, education, marital status, employment status, social 
support, attachment style, health anxiety, somatosensory amplification and dissociation 
were all associated with the number of pain sites in the bivariate analysis (as described 
in Section 2.5.2) (Bergman, 2005; Davies et al, 2009; Geisser et al, 2008; Leavitt & Katz, 
2003).   
 
The similarity of these findings with those of previous studies suggests that the results 
from the current study are independent of the study population and therefore would be 
generalisable to the general population.   
 
7.7.3 Interpretation of SEM findings 
a) Stress and pain 
Confirmatory factor analysis was used to create a psychological stress latent variable 
by assessing the common variance amongst the observed variables for anxiety, 
depression, somatisation and recent threatening events.  The psychological stress latent 
variable was a good representation of an underlying construct in the study population.  
No previous research has been identified which specifically combined these four factors 
into a latent variable.  However, the relationship between anxiety, depression and 
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somatisation and the variance explained in each of these factors by the others was 
comparable with previous research.  For example, Lowe et al (2008) found that 59% of 
the variance in depression was explained by anxiety and somatisation, 51% of the 
variance in anxiety was explained by depression and somatisation and 46% of the 
variance in somatisation was explained by anxiety and depression.  This compared to 
68%, 60% and 48% respectively in the current study, which also included recent life 
threatening events. 
 
Using this latent variable, psychological stress was associated with the number of 
pain sites in both the cross-sectional (β = 0.51) and prospective analyses (β = 0.23).  
The SEM model was a good fit to the data and explained 26% (cross-sectionally) and 
36% (prospectively) of the variance in the number of pain sites.  Whilst the four factors of 
anxiety, depression, somatisation and life events have been consistently associated with 
widespread pain in cross-sectional and prospective analysis (for example Gupta et al, 
2007; Holm et al, 2007; as detailed in Section 2.3.2), this was the first time the 
relationship had been assessed using all four factors combined in a latent variable.  As 
described above, previous studies have also focused on reporting percentages and risks 
(odds ratios or relative risk), a comparison of effect sizes was therefore difficult.  These 
results confirm the important role of psychological stress in the development and 
persistence of widespread pain.  
 
b) Stress and pain: moderation by childhood abuse 
(i) Individual childhood abuse types 
As detailed in section 5.5a, the moderation effect on the stress pain relationship of 
each individual childhood abuse type was assessed in the cross-sectional analysis.  
Considered in this way, the only significant moderator was emotional abuse.  The 
increase in psychological stress was associated with a significantly greater increase in 
the number of pain sites for those reporting childhood emotional abuse (β = 0.57) 
compared to those who did not (β = 0.45).  Consistent with previous research (Smith et 
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al, 2010), childhood emotional abuse was the most common type of abuse, reported by 
35% of the study population.  Previous research has consistently failed to find any direct 
association between childhood emotional abuse and widespread pain (Hauser et al, 
2011; Ruiz-Perez et al, 2009; Goldberg et al, 1999; Walker et al, 1997).  The results from 
this current study therefore suggest an indirect pathway whereby childhood emotional 
abuse creates a susceptibility to widespread pain, as proposed by the trauma diathesis 
stress model of widespread pain. 
 
(ii) Any childhood abuse or neglect 
Whilst the above results focused on each individual type of abuse the literature shows 
considerable co-occurrence of abuse types (Edwards et al, 2003).  This was also 
reflected in the results of this study.  For example, of the 993 participants in the no 
physical abuse group (as shown in Table 7.6), 291 (29%) reported emotional abuse, 
sexual abuse and / or neglect.  Of the no emotional abuse group, 243 (26%) reported 
one or more other types of childhood abuse.  In order to account for this co-occurrence a 
variable “any childhood abuse or neglect” was created, as described in Section 5.5b) (pg 
107).  The moderation effect of this variable was then assessed in the cross-sectional 
analysis.  Results show a non-significant trend (p=0.06) for the stress pain relationship to 
be stronger for those participants reporting any type of childhood abuse (β = 0.52) 
compared to those without an abuse history (β = 0.45).   
 
(iii) Childhood abuse latent variable 
The four individual childhood abuse type variables and the “any childhood abuse or 
neglect” variable were created by dichotomising the participants responses to the 
CSPAQ and PBI as described in Section 5.5 (pg107).  Previous research suggests that 
multiple types of abuse and frequently occurring abuse lead to greater levels of 
traumatisation (Clemmons et al, 2007).  In order to assess the impact of such a dose 
response of abuse on the stress pain relationship, a childhood abuse latent variable was 
created (see Section 5.5c, pg108).  This latent variable fit the data well, suggesting that it 
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was a good representation of an underlying construct in the study population.  Scores on 
this latent variable were used to create three participant groups: no abuse, abuse and 
frequent abuse.  As hypothesised, cross-sectionally, the stress pain relationship was 
significantly stronger in those individuals reporting frequent abuse compared to those 
reporting no childhood abuse.  When considered prospectively, however, there was no 
significant difference in the strength of the stress pain relationship between the three 
groups; in fact the trend for the moderation effect was not in the hypothesised direction.  
Baseline levels of psychological stress predicted the number of pain sites at follow up for 
individuals without an abuse history, but not for individuals reporting frequent abuse.  So 
whilst the findings from the cross-sectional analyses are suggestive of the moderation 
effect of frequent childhood abuse, this was not confirmed in the prospective analysis. 
Possible explanations for the equivocal findings include potential recall bias and over-
reporting, the strength of the confounding of baseline pain and the possibility that 
differing mechanisms are involved in the development and persistence of widespread 
pain.  These potential explanations are discussed in turn.   
 
Firstly, it is possible that the self-reports of individuals with widespread pain and / or 
high levels of psychological stress may be subject to recall bias including the mood 
congruent recall (Raphael & Cloite, 1994) and effort after meaning (Zaromb & Roediger, 
2009) discussed in section 2.2.3c.  Research suggests that individuals with widespread 
pain over-report other symptoms (Wolfe et al, 2012).  The significant moderation effect 
found in the cross-sectional analysis may thus be an artefact of such over-reporting and 
bias.  For example, those reporting more pain at baseline may have over reported the 
levels of psychological stress and / or childhood abuse they experienced.  However, 
those participants reporting abuse at baseline still reported a significantly greater number 
of pain sites at follow up compared to individuals who reported no childhood abuse, 
suggesting little or no such over reporting.  In order to obtain a clearer understanding of 
this potential reporting bias, it would be useful to obtain the same information at multiple 
time points (such as the reporting of childhood abuse and psychological stress at follow 
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up).  Analysis could then be performed to assess whether childhood abuse was reported 
consistently over time, or whether it varied in relation to the reporting of pain.    
 
Secondly, the main difference between the cross-sectional and prospective analysis 
was that in the prospective analysis the number of pain sites at baseline was statistically 
controlled for. Baseline pain was included in the prospective model as a confounder (as 
described in Section 4.6.6, pg90).  The multiple group analysis assessed not only the 
stress pain relationship, but compared all the relationships within the model (see Figure 
7.5) between the three abuse groups.  The number of pain sites at baseline was a 
stronger confounder of the stress pain relationship for the frequent abuse group (β = 
0.57) than the no abuse group (β = 0.42, p=0.07).   This strong association between 
baseline and follow up pain thus reduced the predictive ability of stress for the frequently 
abused group.  This suggests that the stress pain relationship may be different for 
individuals who have experienced frequent abuse in childhood.  This analysis used the 
“controlling for baseline pain” model.  Although this model was a better fit of the data 
than the “pain as a stressor” model (see Table 7.15), the latter did still meet the model fit 
criteria specified in Section 4.6 (SRMR ≤0.09 and RMSEA ≤0.06).  It may be that the 
experience of pain becomes more of a stressor for individuals who have experienced 
frequent abuse.  It would therefore be interesting to examine these relationships using 
the “pain as a stressor” model to discover whether this would produce consistent results 
for both the cross-sectional and prospective analysis. 
 
Finally, this difference in the stress pain relationship between the abuse groups may 
also indicate that different mechanisms are involved in the development and 
maintenance of widespread pain.  For example, in a study examining the association 
between back pain and lifetime abuse, abuse was shown to increase the risk of the 
development of back pain (OR 2.65) over the 12 month period of the study.  However, 
abuse was not associated with an increase in pain in those already with pain at baseline 
(Linton, 2002).  Although Linton’s study explored a direct association between lifetime 
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abuse and back pain, rather than the moderation of the stress pain relationship 
examined in this current study, the similarity of findings suggest that the development 
and the persistence of painful conditions may involve different processes.  Childhood 
abuse may factor only in the development of widespread pain, but once it has developed, 
abuse status may have no further influence on the number of sites of pain.  In order to 
examine this further, it would be necessary to assess the moderation effect of childhood 
abuse in those individuals without pain at baseline, but with pain at follow up.  
Unfortunately, only 116 participants met this criteria in the current study, a sample too 
small for meaningful moderation analysis within SEM. 
 
As described in Section 2.2.2 (Table 2.1, pg26), the results from previous research 
exploring a direct association between childhood abuse and widespread pain was 
inconclusive, with ten studies finding an association and five finding no association.  By 
examining the relationship in a different way, with psychological stress as the predictor 
and trauma as the moderator, the relationship between these factors has been clarified.  
These findings also support those of Raphael et al (2011).  Childhood abuse alone 
seems to be insufficient to lead to the development of widespread pain; but child abuse 
does increase an individual’s susceptibility to the subsequent development of 
widespread pain when they become stressed. 
 
c) Stress and pain: moderation by childhood abuse and sex 
In the cross-sectional analysis, the stress pain relationship was moderated by 
childhood abuse differently for males and females.  Compared to individuals without an 
abuse history, the stress pain relationship was significantly stronger for males reporting 
frequent abuse and for females reporting abuse.  For male participants, the experience 
of less frequent abuse seemed to offer some protection against the damaging effects of 
psychological stress.  This finding appears consistent with research examining the long 
term effects of adversity, whereby combat exposure and non-abusive life events have 
been found to have a U shaped relationship with negative outcomes.  Individuals who 
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report moderate levels of prior adversity are less negatively affected by more recent 
negative events than individuals with no or high levels of prior adversity (Schnurr, et al, 
1993; Seery et al, 2010a; 2010b; Clements & Turpin, 2000).  For males, it is therefore 
possible that less frequent childhood abuse produced a “stress inoculation” (Seery, 2011, 
pg390) effect, reducing the impact of subsequent stressors, whilst frequent abuse 
increased the effects.  The stress pain relationship in female participants in the current 
study was significantly stronger in the abuse group compared to the no abuse group.  
The potential protection afforded to male abuse participants was not found for females.  
As with the moderation by childhood abuse, these sex differences were not confirmed in 
the prospective analysis. 
 
How does childhood abuse increase an individual’s susceptibility to widespread pain 
when they experience psychological stress?  Childhood abuse can have short and long 
term biological, psychological and social implications.  Biologically, childhood abuse can 
result in disruptions to the nervous, endocrine and immune systems (Kiecolt-Glaser et al, 
2011; Dube et al, 2009; Heim et al, 2009).  For example, childhood abuse has been 
associated with increased basal cortisol levels, changes in diurnal cortisol rhythms 
(Chugani et al, 2001) and a blunted ACTH response to stress in childhood (Tarullo & 
Gunnar, 2006).  There may be “sensitive periods” in a child’s development during which 
childhood abuse and neglect can be particularly damaging.  A study examining the long 
term effects of evacuation, and thus separation from both parents during World War Two, 
showed a heightened stress response only in participants evacuated between the ages 
of 2 and 7 years; not in younger or older children (Pesonen et al, 2010).  Although this 
research did not take into account subsequent life experiences, it suggests that the 
“sensitive period” occurs earlier than the age limit set for childhood abuse in the current 
study: prior to age 16 years.  In support of this, other studies have found significant 
effects when examining childhood abuse occurring at a younger age.  For example, 
Castro et al (2005) found significant direct associations between FM and self-reported 
childhood abuse occurring before age eleven, but not abuse occurring between ages 12 
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and 15 years.  Similarly, Raphael and Widom (2011) found that court-documented 
childhood abuse occurring before age 11 moderated the relationship between PTSD and 
the extent and inference of pain.  Furthermore, developmental research suggests that 
the frontal cortex, associated with both stress (Diorio et al, 1993) and pain (Derbyshire et 
al, 2000) continues to develop during adolescence (age 8 to 14 years) (Lupien et al, 
2009) and that the full maturation of the HPA axis function occurs around puberty 
(Tarullo & Gunnar, 2006).   
 
In adults who experienced abuse as children, alterations manifest as decreased 
cortisol (Carpenter et al, 2011) and increased ACTH responses to stress (Heim et al, 
2000), and increased levels of pro-inflammatory cytokines and shorter telomeres, 
indicating greater cell aging (Kiecolt-Glaser et al, 2011).  These changes potentially alter 
the thresholds and sensitivity of the stress and pain processing system (Heim et al, 2010; 
Glaser et al, 2006; Sansone et al, 2009; Jovanovic et al, 2009).  These physiological 
factors were not assessed in this study; however, a number of potential psychological 
and social mediators were considered. 
 
d) Stress and pain: mediation by psychosocial factors 
As hypothesised, adult attachment style significantly mediated the stress pain 
relationship both cross-sectionally and prospectively, although the effect was small.  
Secure (having a positive view of the self and others), fearful (a negative view of the self 
and others) and preoccupied (negative view of the self and a positive view of others) 
attachment styles mediated the relationship cross-sectionally.  The findings for fearful 
and preoccupied attachment styles were confirmed in the prospective analysis.   
 
Social support, health anxiety, somatosensory amplification and dissociation were all 
significantly associated with the number of pain sites at both baseline and follow up.  
However, these factors did not mediate the stress pain relationship.  This may be 
because there was no mediation effect to find, or because of problems with the 
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measurement or analysis of this information.  In order to assess for mediation in SEM, 
the predictor, mediator and outcome variables should show some correlation; however, if 
the predictor and mediator variables are measured at the same time this may lead to an 
over-estimation of this relationship (the a path) and an under-estimation of the 
relationship between the mediator and the outcome (the b path).  In the cross-sectional 
analysis all variables were measured at same time and in the prospective analysis, only 
the outcome variable was measured independently.  So the lack of mediation by social 
support, health anxiety, somatosensory amplification and dissociation could be an 
artefact of the timing of these measurements (Preacher & Hayes, 2008). 
 
The lack of significant mediation effects may also be due to the way the factors were 
measured or analysed.  With regard to social support, this was measured using a 
dichotomous variable, which is not ideal for mediation analysis (Warner, 2013), and also 
over-simplifies a complex concept.  For example, individuals vary in the amount of social 
support they require and social ties and contacts vary in their value and benefit to the 
individual (Abbott, 2009).  So this imprecise measurement may explain the lack of 
mediation found.  Theoretically, the concepts of health anxiety and somatosensory 
amplification are closely related, as evidenced by the strong correlations (Tables 7.2 and 
7.4).  So whilst no mediation effect was found for these concepts when examined 
individually, it would be interesting to examine these factors together, either as a latent 
variable or consecutively in a causal chain, such that psychological stress leads to health 
anxiety, which leads to somatosensory amplification, which results in widespread pain.   
 
e) Stress and pain: moderated mediation 
The moderated mediation analysis was performed in order to identify whether the 
mechanisms by which stress leads to widespread pain differ between individuals who 
reported childhood abuse and those who did not.  The mediation of the stress pain 
relationship by adult attachment style was conditional on childhood abuse in the cross-
sectional analysis.  Secure, fearful and preoccupied attachment styles significantly 
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mediated the stress pain relationship, but only for individuals experiencing childhood 
abuse.  This effect for fearful attachment style was also confirmed in the prospective 
analysis.   
 
(i) Mediation by attachment style moderated by childhood abuse  
Maunder and Hunter (2001) have proposed three pathways via which attachment 
styles may influence physical health: via alterations to the stress processing system, by 
the use of external regulators of affect, and by a reduced use of protective factors.  Path 
one involves the perception of, and response to, stress.  As mentioned above, the 
stress response system continues developing until around the time of puberty.  The 
initial functioning of the stress response system and its subsequent development are 
highly dependent upon the responses of the caregivers.  The “growth-facilitating 
emotional environment” (Schore, 2002, pg15) of a secure attachment enables the child 
to develop appropriate emotional responses and coping strategies leading to self-
regulation.   An insecure attachment, however, can result in impaired affect regulation.  
In support of this, preoccupied and fearful attachment styles have been associated with 
an increased perception of stress (Maunder et al, 2006; Kidd et al, 2011).  Fearful 
attachment style has also been associated with increased stress reactivity (Powers et 
al, 2006) and slower recovery from stressful events (Halpern et al, 2011).  The higher 
stress reactively associated with both fearful and preoccupied attachment styles could 
potentially exacerbate the disruption caused to the stress, immune and pain processing 
systems by the prior experience of trauma (as described in Section 2.5.2).   
 
The second pathway by which attachment style influences health involves the use of 
external affect regulators.  Due to their impaired internal affect regulation, individuals 
with insecure attachments may use behavioural strategies “to soothe, to distract, or to 
excite” (Maunder & Hunter, 2001, pg562).  These strategies include increased smoking 
and alcohol use, low levels of physical exercise, poor diet and drug dependence 
(Huntsinger & Lueken et al, 2004; Maunder & Hunter, 2001), which have also been 
  165 
associated with the development of widespread pain (VanDenKerkhof et al, 2011; Glass 
et al, 2004; Zvolensky et al, 2010). 
 
The third pathway involves the reduced use of protective factors such as seeking 
treatment and social support.  Individuals with fearful and preoccupied attachment 
styles experience more symptoms than those with secure and dismissing attachment 
styles, (Waldinger et al, 2006; Ciechanowski et al, 2002); however, fearful and 
preoccupied individuals differ in their health care seeking behaviour.  Individuals with 
fearful attachments have the lowest primary care visits and costs, whilst preoccupied 
individuals have the highest (Ciechanowski et al, 2002). Preoccupied individuals have a 
positive view of others and therefore are more likely to seek treatment and social 
support (Ciechanowski et al, 2002; Ognibene & Collins, 1998).  On the other hand, due 
to their belief that they are unworthy of care and their distrust of others, fearfully 
attached individuals are less likely to seek treatment or social support in times of stress 
(Ognibene & Collins, 1998).  This delay in treatment seeking is likely to exacerbate 
symptoms, increasing the risk of the development and persistence of physical health 
problems (Maunder & Hunter, 2001).   
 
The experience of childhood abuse has been consistently associated with insecure 
attachment styles in childhood (Baer & Martinez, 2006).  By detrimentally affecting the 
stress system, affect regulation and behaviour, childhood abuse can change a child’s 
normal developmental trajectory (Schore, 2002).  Although attachment styles are 
moderately stable throughout life (Bowlby, 1969), they are flexible to change as new 
information is obtained from new experiences (Kirkpatrick & Davies, 1994; Davila et al, 
1997; Cozzarelli et al, 2003).  The formation of successful close personal relationships 
in adulthood can change an individual’s attachment style and again change life’s 
trajectory (Thomas & Hall, 2008).  In some individuals, the biological, psychological or 
social alterations caused by childhood abuse can be reduced or reversed by the 
formation of a secure attachment in adulthood (Valentine & Feinauer, 1993; Runtz & 
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Schallow, 1997).  The mediation effects of adult attachment style in the current study 
were significant but small.  It is possible that adult attachment style may be a reflection 
of an individual’s resiliency (Glaser, 2000), in which case attachment style may act as a 
moderator of the stress pain relationship, as proposed by Meredith et al (2008).   It 
would be interesting to assess this possibility in future studies. 
 
(ii) Mediation by attachment style moderated by childhood abuse and sex  
When examining the moderation effect of sex, different patterns of moderated 
mediation were found.  The results suggest that for frequently abused males, fearful 
attachment style provides a partial explanation of how stress leads to widespread pain.  
However, fearful and preoccupied attachment styles partially explained the stress pain 
relationship only for females without a history of abuse.  Although this sex difference 
was not confirmed in the prospective analysis, these results could suggest that stress 
leads to widespread pain via different pathways in males and females dependent upon 
their early childhood experiences. 
 
Explanations for the sex differences include the types of childhood abuse 
experienced, the response to trauma and developmental differences.  In the current 
study, males were more likely to report physical and emotional abuse than females, 
whilst females reported more sexual abuse and neglect than males.  Different types or 
combinations of types of abuse may have differing long term psychological and physical 
consequences (Trickett & McBride-Chang, 1995).  For example, physical abuse has 
been associated with criminal and anti-social behaviour, sexual abuse with re-
victimisation and neglect with social withdrawal (Finzi et al, 2000).  However, there are 
considerable similarities and overlaps in the adverse outcomes associated with each 
abuse type (Mullen et al, 1996).  This is likely due to the fact that abuse types often co-
occur as in the current study; 55% of those reporting abuse reported multiple types of 
abuse.  With regard to the response to trauma, compared to males, females tend to 
respond with greater negative affect, lower physiological arousal (Ordaz & Luna, 2012), 
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and have a reduced likelihood of resilience following trauma (Bonanno et al, 2007).  For 
example, following a traumatic explosion, females experienced significantly higher 
levels of anxiety, depression, negative affectivity, dissociation and PTSD than males.  
PTSD severity and symptoms were predicted by depression and dissociation in 
females, but by anxiety in males, suggesting that males and females respond differently 
to trauma and that different pathways lead to PTSD (Christiansen & Elklit, 2008). 
 
Research also suggests that central and autonomous nervous systems develop at 
differing rates for males and females (Schore, 2002), which may result in differing 
sensitive periods for deleterious effects.  The association between adult attachment 
style and the physiological response to stress has also been found to differ between 
males and females (Powers et al, 2006).  Why fearful attachment style mediates the 
stress pain relationship for frequently abused males, but fearful and preoccupied 
attachment styles mediate the relationship for non-abused females deserves further 
consideration.  Future research could examine whether the moderation effect of 
different combinations of types of abuse are mediated by different attachment styles 
and further moderated by sex. However, this would require a large sample to cater for 
the number of combinations of abuse types.  
 
(iii) Mediation by social support, health anxiety, somatosensory amplification and 
dissociation moderated by childhood abuse 
It was anticipated that social support, health anxiety, somatosensory amplification 
and dissociation would mediate the stress pain relationship differently dependent upon 
abuse status.  However, this was not the case.   
 
Previous research was highly suggestive of the role of dissociation in the 
development of widespread pain in individuals who have experienced childhood abuse 
(Fillingim & Edwards, 2005).  For example, compared to individuals without an abuse 
history, individuals who report childhood abuse demonstrate decreased pain sensitivity 
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(Fillingim & Edwards, 2005) but higher pain intensity ratings (Granot et al, 2011) in 
experimental pain studies.  This complex pattern of changes affecting both sensory and 
affective components of pain perception has led some researchers to consider the role 
of dissociation as a mechanism by which trauma leads to pain (Fillingim & Edwards, 
2005).  However, dissociation was not a significant mediator of the stress pain 
relationship for individuals with or without an abuse history.  As with the other 
psychosocial mediators discussed above, the finding of no mediating effect in the 
current study may be related to the timing of the assessment of dissociation, the 
method of assessment or the nature of the interaction of factors.  Dissociation is an 
unconscious process which is difficult to assess using self-report measures (Cramer, 
2000) and thus may be better assessed by a clinically trained interviewer (van Der Kolk 
et al, 2007a).  Although the DES-T has been assessed as valid and reliable (see 
Section 5.5.4), its use has not been without issue (Giesbrecht et al 2007; Watson, 2003; 
Leavitt, 1999).  Dissociation may be reflective of the severity of the impact of childhood 
abuse and as such may alter an individual’s susceptibility.  As such, dissociation may 
act as a moderator of the relationship rather than a mediator (McFarlane & Yehuda, 
2007).   
 
To summarise, the cross-sectional analysis indicates that childhood abuse and sex 
moderate the stress pain relationship.  This suggests that the experience of any abuse in 
childhood for females, and frequent abuse for males, created or increased susceptibility.  
This susceptibility then increased the risk that subsequent psychological stress would 
lead to the development of widespread pain.   The relationship between stress and pain 
was mediated by adult attachment style differently for males and females conditional 
upon their abuse status.  An insecure adult attachment style may have detrimentally 
altered the stress and pain processing systems and the use of external effect regulators 
and protective factors, leading to the development of widespread pain in males who had 
experienced frequent abuse and females who had not experienced childhood abuse.  
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7.7.4 Strengths of the study 
This study differed from previous research regarding trauma, stress and pain in its 
design and sampling frame, and its assessment of pain, psychological stress and 
childhood abuse.  These factors are discussed in turn. 
 
a) Study design 
As detailed in Section 2.2.2c, the majority of previous childhood abuse and pain 
research has focused on exploring a direct association between widespread pain and 
individual types of childhood abuse, without assessing the severity of abuse.  Few 
studies have considered the role of psychological stress or used multivariable analysis 
and the populations studied have tended to be female patients.  The current study 
extends previous research by considering the association between psychological stress 
and widespread pain and the moderation effect of childhood abuse in both males and 
females in a population sample using novel analysis techniques.   
 
Despite the evidence to suggest that the causes of widespread pain are multifactorial, 
previous studies examining the relationship between childhood abuse and pain have 
rarely considered any mediator or moderator analysis or employed testable theoretical 
models.  This current study involved the testing of a diathesis stress model based on 
current theoretical understanding of pain, stress and trauma and on empirical evidence.  
The use of structural equation modelling also allowed for the simultaneous assessment 
of multiple factors.  In addition to the moderation analysis, mediation by psychological 
and social factors and moderated mediation analysis have enabled an assessment of the 
pathway from psychological stress to widespread pain.   
 
b) Sampling frame 
Previous studies have focused mainly on the association between childhood abuse 
and pain in patient samples.  Research suggests that patients with widespread pain may 
be different to community members with widespread pain with regard to pain intensity, 
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negative affect, fatigue and daily functioning (Kersh et al, 2001).  This study used a 
community sample, obtained using general practice registers.  The advantage of this 
sampling technique is that approximately 98% of people in the UK are registered with a 
GP (Lis & Mann, 1995) regardless of health status, age or ethnicity (Lewis et al, 2009).  
The sample was therefore highly likely to be representative of the general UK population 
and thus the results of the study generalisable.  Details are also available to enable the 
analysis of non-participation bias, for example, age and gender.   
 
c) Number of pain sites 
The use of a simple count of the number of pain sites has a number of advantages 
over the use of clinical diagnostic criteria.  As described in Section 1.3.3, levels of pain 
fluctuate over time.  The use of a dichotomised measure can lead to the loss of important 
information with regard to individual differences between group members, a loss of 
power and effect size, and may result in a failure to recognise non-linear relationships 
(MacCallum et al, 2002).  Using the ACR or other diagnostic criteria could therefore 
result in a misclassification of participants, whereas a count of the number of pain sites 
gives a more accurate representation, being less influenced by these fluctuations.  The 
count of the number of pain sites provides a finer level of detail and better reflects the 
experience of pain: “The question is not ‘‘have you got it”? but ‘‘how much of it have you 
got”?” (Croft, 2009, pg6).  The number of pain sites offers a simple measure which allows 
for the assessment of risk, is strongly associated with physical and psychological 
functioning and is more reflective of the experience of widespread pain than a 
dichotomised measure.  A count of the number of pain sites thus potentially offers the 
optimum method for assessing the aetiology of widespread pain. 
 
d) Psychological stress 
Rather than assessing the relationship between pain and the individual factors of 
anxiety, depression, somatisation and life events, this study combined the effects of 
these factors in a latent variable.  Research suggests that although each of these factors 
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produce a unique pattern of impairment, they are highly co-morbid and are more strongly 
associated with functional impairment when combined than individually (Lowe et al, 
2008).  Indeed in this current study, correlation results and model fit indices indicate this 
was the case. 
 
e) Frequency of childhood abuse 
Even though research shows that individuals frequently report multiple types of abuse 
and that detrimental impact has a dose response, the majority of previous studies have 
assessed the impact of each abuse type individually, most often in a dichotomised 
analysis without consideration of abuse frequency.  The current study addressed this 
issue by firstly examining the unique influence of each individual type of childhood abuse 
and secondly using a latent variable to assess the impact of multiple types of abuse and 
the frequency of the occurrence of abusive experiences. 
 
7.7.5 Limitations of the study 
A number of limitations with the current study have been identified.  These include the 
size of the sample and the assessment of widespread pain and childhood abuse.  These 
factors are discussed in turn. 
 
a) Sample size 
One possible explanation for the difference between the cross-sectional and 
prospective findings is that the follow up sample size was insufficient to correctly 
estimate the parameters.  This would increase the standard errors around estimates, 
reduce study power and increase the risk of a type II error (failing to reject the null 
hypothesis when it is false) (Park, 2004).  For SEM, the sample size depends upon the 
distributional characteristics of the observed variables, the model complexity and the 
estimation method used (Lei & Wu, 2007). The recommended number of participants 
required varies considerably, with some researchers suggesting between 10 and 20 
participants per variable (Schumaker & Lomax, 2004) and others recommending 
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between 100 and 200 participants for sufficient power in mediation analysis (Preacher & 
Hayes, 2007).  In the prospective moderation analysis, the frequent abuse group size 
was reduced to below 100 participants for both males (77) and females (93) and may 
thus have been insufficient to correctly identify moderation and mediation effects.   
 
b) The assessment of widespread pain 
The use of the number of pain sites as an outcome measure has its limitations.  It is 
still possible that a number of participants experienced pain, but not at the time of the two 
surveys.  Although the questionnaire asked about pain lasting greater than one day in 
the last month, some participants may have experienced pain in the months prior to the 
baseline and / or follow up study, but not within a month of their completion of the survey.  
Further, this study only examined the number of sites of pain and did not include any 
measures related to the severity or impact of pain.  Although research shows a clear 
linear relationship between number of pain sites and physical and psychological 
functioning (Kamaleri et al, 2008a; Section 1.3.3), a more clearly defined phenotype 
would include the severity of pain and its impact on physical functioning.  This would 
enable an ascertainment of whether childhood abuse and neglect moderate the impact of 
pain as well as its widespreadness. 
 
c) The assessment of childhood abuse 
Issues relating to the assessment of childhood abuse in the current study include the 
use of self-report measures and the definitions of childhood abuse.   
 
Self-report and recall bias 
With regard to the use of self-report measures, reporting of childhood abuse can be 
affected not only by the pain specific bias discussed above (over-reporting), but also due 
to forgetting or embarrassment (under-reporting) (Gilbert et al, 2009).  For example, in a 
prospective cohort study examining the difference in pain symptoms between 
participants with court documented abuse and age, sex, race and social class matched 
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participants, Raphael et al (2001) found that 73% of their participants with documented 
cases of abuse failed to self-report childhood abuse, whilst 49% of participants without 
documented cases self-reported some form of childhood abuse.  Further research has 
replicated these findings, concluding that false positive was less likely than false negative 
recall (Hardt & Rutter, 2004; Putnam, 2003).  If participants in the current study under 
reported childhood abuse or reported less frequent abuse than they actually 
experienced, then this would result in an underestimation of the moderating effects of 
childhood abuse.  Alternative methods of assessing childhood abuse include interviews 
and documented cases.   Research suggests that interviews have no clear advantage 
over questionnaires (Mullen et al, 1993), as face to face interviews may lead to social 
desirability responding (Podsakoff et al, 2003) and although they are perceived to allow 
for more detailed questioning and clarification, it could be argued that questionnaires 
provide privacy and anonymity that may be more conducive to the disclosure of such 
sensitive information (Hardt & Rutter, 2004).  With regard to documented abuse, official 
confirmation of abuse is difficult as few cases are bought to the attention of the 
authorities.  Prospective studies, following children with a court documented abuse 
history, may also be measuring different processes, as the subsequent experience of 
such child abuse may be very different to that of an unidentified abuse victim (Kendall-
Tackett et al, 2004).  The identified child faces a different set of challenges.  For 
example, some may be supported and offered counselling / therapy (Jonzon & Lindblad, 
2005; Van Houdenhove & Egle, 2002), whilst others may be ostracised and isolated 
(Alaggia, 2010).  There may also be the potential for additional trauma, in the form of 
court cases, family disruption and relocation, especially if the perpetrator was a family 
member (Smith et al, 2000).  Retrospective self-report and documented prospective 
studies provide complementary information regarding the long term consequences of 
childhood abuse (Shaffer et al, 2008). 
 
Definitions of childhood abuse 
As well as the self-report nature of the childhood abuse measure, the definitions used 
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for childhood abuse must also be considered.  Some childhood sexual abuse measures 
exclude non-contact activities (Anda et al, 2006; Finestone et al, 2000) or treat them as a 
separate category such as sexual harassment (Van Houdenhove et al, 2001).  Other 
measures stipulate the use of force or threat (e.g. Leserman et al, 1996) even though 
force may not be necessary if an individual is too young to understand the situation.  
Similarly, some measures require a child to have physical injury in order for a 
classification of physical abuse to apply (Goldberg et al, 1999).  It could be argued that 
the effects of childhood abuse in the current study have been reduced by the inclusion of 
non-contact, non-threatening sexual abuse and non-injurious physical abuse, however, 
other research suggests that these experiences can be as distressing as those including 
contact, force and causing injury (Hart-Johnson & Green, 2012).   
 
There is also a debate as to whether childhood sexual abuse is actually traumatic or 
not.  For example, in a study by Geraerts (2006) 85% of sexual abuse victims “failed to 
appreciate their abuse as traumatic at the time it occurred” (Clancy, 2009, pg59).  The 
participants reported that their abuse took place in a loving and / or playful context, which 
left them confused.  They did not understand what it was that was happening.   However, 
it is possible that the later realisation was traumatising; leading to shock and feelings of 
betrayal, powerlessness, stigmatisation, guilt and shame; factors associated with causing 
traumatic reactions (Finkelhor & Brown, 1985; Freyd et al, 2005).   It may not necessarily 
be childhood abuse per se but an individual’s reaction to abuse that leads to physical 
health problems, whether these reactions occur immediately during the abuse or some 
time later (Schnurr & Green, 2004a). 
 
7.7.6 Key findings and implications for the trauma diathesis stress model of 
widespread pain 
This section revisits the trauma diathesis stress model of widespread pain presented 
in Sections 2.5 (pg50) and 5.5 (pg106).  Following a summary of the contribution made 
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to the field, a refined trauma diathesis stress model is presented, reflecting the key 
findings from the current study.   
 
Figure 7.7 Proposed childhood abuse diathesis stress model of widespread pain 
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Parental Bonding Instrument - Maternal Care Scale
Psychosocial Factors
Whitely Index
Somatosensory Amplification Scale
Dissociative Experiences Scale - Taxon
Social Support
Relationship Questionnaire
Sex
 
Source: original 
 
a) Contribution to the field 
This research has contributed to new knowledge firstly by testing a theoretical model, 
developed by the author (Figure 7.7).  This model conceptualised the relationship 
between trauma, stress and pain in a novel way, within a diathesis stress framework.  
Using sophisticated statistical techniques to test the trauma diathesis stress model of 
widespread pain enabled an examination of the relationship between psychological 
stress and widespread pain, the identification of individuals who were susceptible to 
widespread pain when stressed (moderators) and also the pathways (mediators) by 
which psychological stress leads to widespread pain.   
 
b) Key findings 
1) Childhood abuse moderates the stress pain relationship 
The relationship between psychological stress and widespread pain was well 
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established (Gupta et al, 2007; McBeth et al, 2007). However, not everyone who 
experiences psychological stress develops widespread pain.  This current research has 
contributed to the knowledge base by identifying childhood abuse and sex as 
susceptibility factors.  As discussed in Section 2.2.2b (pg26), previous research 
assessing a direct association between childhood abuse and widespread pain has been 
inconsistent.  It was hypothesised that examining the relationship between childhood 
abuse and pain in a different way, using a diathesis stress framework, would provide 
more clarity.  The results of the cross-sectional analysis suggest that childhood abuse 
and neglect created a susceptibility, increasing the risk that subsequent psychological 
stress leads to widespread pain.  However, the different findings from the cross-
sectional and prospective analysis warrant further investigation.  There are many 
factors associated with the experience and subsequent impact of childhood abuse and 
neglect.  Such factors include age and / or development stage at which abuse occurs 
(Glaser, 2000), the definition of abuse used, the relationship to the perpetrator 
(Finkelhor & Browne, 1985), the timing and response to any disclosure of abuse 
(O’Leary et al, 2010), the frequency and severity of experiences (Ruiz-Perez et al, 
2009), the child’s temperament (Schore, 2002) and the presence of a secure 
attachment in childhood (Styron & Janoff-Bulman, 1997).  Future research should seek 
to clarify which of these factors are also relevant to the development of a susceptibility 
to widespread pain. 
 
2) Adult attachment style mediates the stress pain relationship 
The identification of the mediating effect of adult attachment style was also a major 
contribution of this study.  In the cross-sectional analysis, the stress pain relationship 
was mediated by secure, fearful and preoccupied attachment style, but only for 
individuals experiencing childhood abuse.  This effect for fearful attachment style was 
confirmed in the prospective analysis.  Previous research has shown associations 
between adult attachment style and widespread pain (Davies et al, 2009), psychological 
stress (Waldinger et al, 2006) and childhood abuse (Aspelmeier et al, 2007).  However, 
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the results of the current research provided evidence of the mediation effect of 
attachment style, clarifying one of the mechanisms by which psychological stress leads 
to widespread pain. 
 
3) The relationships are different in males and females 
This current research also extends previous knowledge with regard to the sex 
differences found in both the moderation and mediation analyses.  Compared to the no 
abuse groups, the stress pain relationship was stronger for the frequent abuse group for 
males and the abuse group for females. It was shown that childhood abuse increased 
susceptibility to the development of widespread pain, but the severity of the abuse 
required to increase susceptibility varied between males and females.  The mediation of 
the stress pain relationship by attachment style was also conditional upon abuse status 
and sex.  Fearful attachment style mediated the stress pain relationship for males who 
had experienced frequent abuse, whilst fearful and preoccupied styles mediated the 
relationship for females without an abuse history.  This seems to suggest that stress 
leads to pain via different pathways for males and females. 
 
In light of the findings from the current study, the trauma diathesis stress model of 
widespread pain has been refined (Figure 7.8).   The adapted model shows a direct 
association between stress and pain, mediated by adult attachment style and moderated 
by childhood abuse and neglect and by sex. 
 
  178 
Figure 7.8 Adapted childhood abuse diathesis stress model of widespread pain 
PainStress
Age
Childhood abuse 
and neglect
Adult attachment 
style
Sex
 
Source: original 
 
7.8 Chapter summary 
This chapter presented the results of the analysis of the trauma diathesis stress model 
of widespread pain. Cross-sectionally, an increase in psychological stress was associated 
with a higher number of pain sites. This stress pain relationship was moderated by 
childhood abuse and sex and was mediated by adult attachment style.  This mediation 
effect was also moderated by childhood abuse and sex.  Prospectively, psychological 
stress was found to predict pain, except for those participants reporting frequent abuse.  
As with the cross-sectional analysis, the stress pain relationship was mediated by adult 
attachment style.  The aim of this study was to identify whether childhood abuse and 
neglect increased susceptibility to widespread pain in individuals who experience 
psychological stress, and this was supported in the cross-sectional analysis. Potential 
explanations for the findings were discussed along with an examination of the strengths 
and limitations of the research, the implications of the findings for the trauma diathesis 
stress model and the contribution this study has made to the trauma, stress and pain field.  
The implications of the findings for the treatment of widespread pain and the 
recommendations for future research are described in Chapter 11. 
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To summarise, the key findings from the GPSS analysis are that the stress pain 
relationship was moderated by childhood abuse and mediated by adult attachment style.  
These relationships were also found to be different in males and females. 
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Chapter 8  North Staffordshire Osteoarthritis Project: Method 
 
8.1 Chapter overview 
The moderation effect of physically traumatic events on the relationship between 
psychological stress and widespread pain was assessed prospectively using data from 
the North Staffordshire Osteoarthritis Project (NorStOP).  This chapter describes the 
methodology of the NorStOP study, including study design, procedure, sampling frame 
and the study questionnaire.  As with the GPSS study, the design or development of the 
questionnaire, and the initial data collection activity was completed prior to my 
involvement with the study.  I was, however, responsible for the data collection activity 
relating to adult physical trauma.  Firstly I established which of the GP read codes related 
to physically traumatic experiences and secondly I identified which of the participants had 
those read codes recorded on their medical records (as described in Section 5.4.3).  I also 
determined which of the previously collected data items were relevant to my study (as 
detailed in Section 8.4) and how those data items would be used to test the trauma 
diathesis stress model of widespread pain (as described in Section 8.5).   
 
8.2 NorStOP study design and procedure 
The NorStOP study was a population based longitudinal postal survey.  This 
epidemiological study was designed to describe the prevalence of pain, pain interference 
and participation restriction, and to determine the course of joint pain and disability in 
community-dwelling adults aged 50 years and over (Thomas et al, 2004b).  The study 
questionnaire (see Appendix 3) contained a set of validated measures designed to collect 
socio-demographic details and information relating to general health, physical function, 
participation and bodily pain.   
 
The analysis reported in this thesis was based on the first two phases of the NorStOP 
study, baseline in 2002 and follow up three years later in 2005.  At both time points 
participants were mailed questionnaires from their general practice, along with an 
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accompanying letter and a study information leaflet.  At each phase, non-responders were 
sent a reminder postcard after two weeks and a further reminder postcard was sent after 
two more weeks where necessary (Figure 8.1).   Within the final section of the 
questionnaire, responders were asked to indicate whether they would consent to further 
contact by the research centre and to provide permission for the research team to access 
and examine their medical records.  Only those participants specifically indicating consent 
to further contact were sent the follow up questionnaire in 2005.  The analysis described 
in this thesis was based on participants responding to the three year follow up 
questionnaire who also consented to a medical record review.   
 
Figure 8.1 Flowchart for NorStOP mailing process 
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questionnaire, information 
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The study received ethical approval from the North Staffordshire Local Research Ethics 
Committee (REC reference numbers 1351, 1430 and 05/Q2604/20). 
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8.3 NorStOP sampling frame 
The population sampling frame was the registered population of six general practices 
(GP) in North Staffordshire.  North Staffordshire has a population of 457,155 (North 
Staffordshire combined healthcare NHS trust, 2012).  The index of multiple deprivation 
ranks the 32,482 lower super output areas according to multiple measures of deprivation 
(ranks range from one, most deprived, to 32,482 least deprived) (ONS, 2010).  The 
population sample of the current study represents a broad range of deprivation ratings, 
from 918 (Practice E) to 18,862 (Practice B) (UK local area).  All patients aged 50 years 
and older within the registered population of these six practices were identified by the 
Keele General Practice Research Partnership for inclusion in the study.   
 
8.4 NorStOP study questionnaire 
The NorStOP survey contained a number of self-completion measures.  Measures 
utilised in the current study (Table 8.1) are described in detail below, including a brief 
outline of their reliability and validity.  
Table 8.1 Measures included in the NorStOP survey 
Concept Measure 
Demographic details 
 
Bodily Pain Body manikin 
Anxiety, Depression Hospital Anxiety and Depression Scale (HADS) 
Sleep problems Sleep Problem Scale (SPS) 
Physical trauma Medical records 
Personal Control Illness Perceptions Questionnaire Revised (IPQR) 
Social networks Berkman-Syme Social Network Index (BSNI) 
Smoking Single item question 
Alcohol use Single item question 
 
8.4.1 Demographic details 
Demographic details including sex, date of birth, marital status, employment status 
and education were collected.  Three groups were used to represent marital status: 
single, married (including cohabiting), and separated (including divorced or widowed), 
whilst employment status was classified into four categories: employed, unemployed but 
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seeking work, not working because of ill health, and other (including housewife or 
retired).  Education was dichotomised based on whether the highest level of education or 
training was completed up to or after 16 years of age.    
 
8.4.2 Assessment of pain 
In both the baseline and follow up surveys, participants were asked “In the past 4 
weeks, have you had pain that has lasted for one day or longer in any part of your 
body?”  Those who responded positively were requested to indicate the location of their 
pain on two blank body manikins depicting the front and back of the body.  The 
participants’ shading was subsequently coded using a template dividing the body into 44 
sites, as shown in Figure 8.2.  This provided a count of pain sites from zero to 44.  As 
discussed in Section 5.4.2, this is a valid and reliable method of ascertaining the number 
of painful sites. 
 
Figure 8.2 NorStOP Pain manikin 44 pain sites 
 
 
 
8.4.3 Assessment of adult physical trauma 
As described in Section 2.2.3c (pg34), individuals with widespread pain often attribute 
the cause of their symptoms to a physically traumatic experience (Bennett et al, 2007) 
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and research is suggestive of an association between widespread pain and surgeries 
(Crombie et al, 1998; Walen et al, 2001; Greenfield et al, 1992; Burckhardt & Jones, 
2005), fractures (Castillo et al, 2006; Sanders et al, 2008), RTAs (Holm et al, 2007) and 
burns (Hamed et al, 2011).  
 
GP read codes were used to identify physically traumatic experiences.  Read codes 
are a “coded thesaurus of clinical terms” (HSC) used in both primary and secondary 
care.  Clinicians use read codes to record details regarding patient visits, symptoms, 
diagnoses, procedures and test results, onto computerised patient medical records.  The 
information is then used for clinical audits, reporting and in research (NHS Information 
authority, 2000).   
 
In order to identify physically traumatic experiences from participants’ medical 
records, it was first necessary to compile a list of relevant read codes.  Using the NHS 
browser and the 5 byte access database (November 2011 version 2 supplied by Ian 
Thomas, Health Informatics) a list of potentially relevant read codes was compiled in 
consultation with a GP at the Arthritis Research UK Primary Care Centre (Professor 
Christian Mallen).  Read codes are organised in a hierarchical structure, linking multiple 
“child” (more specific) concepts to a more general parent term.  For example, T indicates 
“cause of injury and poisoning” and T1 “motor vehicle accident”, T11 “collision with 
another motor vehicle”, T1100 “motor vehicle driver injured” and T1101 “motor vehicle 
passenger injured”.  So whilst over 3,000 individual read codes were found to relate to 
RTAs, all these items could be identified using ten higher level codes.  For each 
category, the most inclusive, highest level read codes were then identified, as shown in 
Table 8.2.   
 
Further screening of the read codes for surgeries was carried out to exclude 
procedures that would not necessarily be construed as traumatic (e.g. “73050 syringe 
ear to remove wax”).  Further consultation with two GPs (Dr Richard Hayward and Dr 
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Lorna Clarson) was carried out with the criteria of only including codes that would most 
often result in the patient attending hospital for their surgical procedures.   
 
Table 8.2 Read codes for burns, road traffic accidents, fractures and surgeries 
Physical trauma 
Read 
Code 
Description 
Burns SH… Burns and scalds 
 TD… Accidents caused by fire and flames 
Road traffic accidents 6927. RTA injury examination 
 9EO.. Road traffic accident claim 
 T1… Motor vehicle traffic accident 
 T2… Motor vehicle non-traffic accident 
 T3… Other road vehicle accident 
 TH00. Late effects of motor vehicle accident 
 U0… Transport, traffic, excluding aircraft, underwater 
 U70… Sequelae of transport accident 
 S570. Neck sprain 
 SCW… Sequelae of unspecified injury of neck and trunk 
Fracture S0… Fracture of skull 
 S1… Fracture of neck and trunk 
 S2… Fracture of upper limb 
 S3... Fracture of lower limb 
 S4… Fractures and dislocations 
 N061. Traumatic arthropathy 
 Syu.. Additional injury and poisoning disease  
 82... Closed reduction of fracture 
 8F86. Convalesc. after fracture Rx 
 8HB9. Fracture therapy follow-up 
 9N0X. Seen in fracture clinic 
 N1y1. Fatigue fracture of vertebra 
 N3317 Fracture of bone in neoplastic disease 
 N338. Malunion and nonunion of fracture 
 N338z Fracture malunion or nonunion NOS 
 SR1.. Fractures involving multiple body regions 
 ZV577 Rehabilitation following fracture 
 ZV664 Convalescence after treatment of fracture 
 ZV674 Fracture follow-up 
Surgery 7…. Operations and procedures 
 SP… Surgical and medical care complications NEC 
 TA… Medical / surgical accidents to patients 
 TB… Medical / surgical accidents to patients - no blame 
 U6… Complications of medical and surgical care 
All read codes contain 5 alphanumeric characters.  Full stops (.) indicate wildcard characters, 
for example, all read codes commencing U6 were included   
 
Computerised medical records were then screened for burns, RTAs, surgeries and 
fractures occurring up to two years prior to the baseline study using these read codes.   
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8.4.4 Assessment of psychological stress 
Psychological stress was assessed using the Hospital Anxiety and Depression Scale 
(HADS) (Zigmond & Snaith, 1983) and Sleep Problem Scale (Jenkins et al, 1988). 
 
Hospital Anxiety and Depression Scale 
As discussed in Section 5.4.4, the HADS (Zigmond & Snaith, 1983) is a reliable and 
valid measure used to assess anxiety and depressive symptoms experienced by the 
participant in the previous week.     
 
Sleep Problem Scale 
The Sleep Problems Scale (Jenkins et al, 1988) measures how often in the previous 
four weeks participants experienced four sleep related problems: trouble falling asleep, 
waking up several times during the night, trouble staying asleep and waking feeling tired.  
Participants responded “not at all (1)”, “on some nights (2)” or “on most nights (3)” to 
each question giving a score ranging from 4 to 12, with higher scores indicating greater 
sleep problems.  Research shows that the sleep problem scale has test-retest reliability 
of 64% (Boardman et al, 2003), good internal consistency (Cronbach’s alpha 0.79) 
(Jenkins et al, 1988) and construct validity when compared to other sleep / fatigue 
related scales, such as the Medical Outcome Survey Short Form 36 Vitality subscale 
(interclass correlation r=-0.7) (Crawford et al, 2010).   
 
8.4.5 Potential mediators 
 
Social support 
Social support was assessed using Berkman-Syme Social Network Index (BSNI) 
(Berkman & Syme, 1979).  The index is calculated from participants’ response to seven 
questions relating to their marital status, number of friends and relatives, the frequency of 
contact and also their membership of social, community and religious groups.  This 
results in a rating of low, medium, medium / high or high level of social support.  
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Research using the BSNI has shown that low levels of social support are associated with 
the interference of pain in daily activities (Peat et al, 2004) and predict nine and 
seventeen year mortality risks (Berkman & Syme, 1979; Seeman et al, 1987). The BSNI 
has been shown to be stable over time, with a test retest reliability correlation of r=0.75 
over eight years (Kroenke et al, 2006). 
 
Personal Control 
The NorStOP survey included four items from the six item personal control subscale 
of the Illness Perceptions Questionnaire – revised (IPQ-R) (Moss-Morris et al, 2002).  
Personal control was thus measured using these four items: “There is a lot which I can 
do to control my health”, “What I do will affect whether my health gets better or worse”, “I 
have the power to influence what happens in my life” and “The course of my life depends 
on me”.   Participants were asked to rate their agreement with each statement on a five 
point scale, from “strongly disagree (1)” to “strongly agree” (5).  This gives a score 
ranging from 4 to 20, with higher scores indicating greater personal control. The IPQ-R 
has good test re-test reliability, predictive and discriminative validity (Moss-Morris et al, 
2002). For example, the personal control subscale has a three week test-retest reliability 
correlation of r=0.57 and good internal consistency (Cronbach alpha 0.81) in rheumatoid 
arthritis patients (Moss-Morris et al, 2002). The internal consistency of the four questions 
used in the current study was 0.69 (Cronbach alpha). 
 
8.4.6 Smoking and alcohol use  
Smoking status was assessed using a single question “What is your current smoking 
status?” (never smoked, previously smoked, currently smoking).  Participants were also 
asked “On average, how often do you drink alcohol?” (daily / most days, once / twice a 
week, once / twice a month, once / twice a year, never). 
 
8.5 Statistical analysis and data 
The information collected from the above measures was used to compare participants 
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and non-participants, in the descriptive analysis and to test the adult physical trauma 
diathesis stress model of widespread pain as described in Sections 4.3, 4.4 and 4.6 
respectively.  Figure 8.3 shows how the measures described above map onto the adult 
physical trauma diathesis stress model.  Following a description of the outcome, predictor, 
confounding, moderator and mediator variables, all variables are summarised in Table 
8.3. 
 
Figure 8.3 Mapping the measures onto the adult physical trauma diathesis stress 
model of widespread pain 
 
Pain
Number of pain sites
Stress
Hospital Anxiety and Depression Scale 
Sleep Problem Scale
Age,  Education, 
Marital & 
Employment 
Status, Smoking & 
Alcohol use
Trauma
Medical records
Psychosocial Factors
Personal Control: Illness Perception 
Questionnaire – Revised
Berkman-Syme Social Network Index
Sex
 
 
Outcome variable: 
The number of pain sites at follow up was the outcome for this analysis. 
 
Predictor variable: 
Confirmatory factor analysis was used to construct a latent variable psychological 
stress by assessing the common variance amongst the observed measures of anxiety, 
depression and sleep problems at baseline.   
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Confounding variables: 
Smoking status, alcohol use and those demographic variables found to have a 
significant relationship with the number of pain sites in bivariate analysis were 
simultaneously added into the stress pain model.  Only those variables having a 
significant relationship with the number of pain sites within the SEM model were retained.   
 
Moderator variables: 
Analysis was performed to assess whether the stress pain relationship was moderated 
by a particular type of physical trauma i.e. surgeries, fractures, RTAs or burns, or by the 
experience of any physical trauma.   
 
a) Adult physical trauma types: Participants were classed as experiencing a physical 
trauma if their medical records contained any of the trauma related read codes listed in 
Table 8.2.  The four dichotomised variables, surgery, fractures, RTAs and burns, were 
used in both the bivariate analysis and as moderators in the SEM analysis. 
 
b) Any physical trauma: A participant was classed as experiencing any physical trauma 
if they satisfied the criteria for any of the four physical trauma types (surgery, fractures, 
RTAs and burns).  This dichotomised variable was used in both the bivariate analysis 
and as a moderator in the SEM analysis. 
 
Mediator variables: 
The mediation of the stress pain relationship by personal control was assessed using 
the total scores from the four questions described above.  The mediation by social support 
was assessed using the four categories of social support (see Table 8.3).  
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Table 8.3 Summary of outcome, predictor, confounding, moderating and 
mediating variables for NorStOP analysis 
Type Item Measure Range / categories 
Outcome Number of pain sites Pain manikin 0 – 44 
Predictor Psychological stress latent variable HADS / SPS  
Confounders Age  50 - 99 
Marital status  
Single,  
married, 
separated 
Employment status  
Working,  
unemployed, 
ill,  
other 
Education beyond 16  Yes / No 
Moderators Sex  Male, Female 
Surgery Medical records Yes / No 
Fracture Medical records Yes / No 
RTA Medical records Yes / No 
Burn Medical records Yes / No 
Any trauma Medical records Yes / No 
Mediator Personal Control IPQR-PC 4 - 20 
Social Support BSNI 
Low,  
medium, 
medium / high, 
high 
HADS = Hospital Anxiety and Depression Scale; SPS = Sleep Problem Scale; IPQR-PC Illness Perception 
Questionnaire – Personal Control; BSNI = Berkman-Syme Social Network Index 
 
 
8.6 Chapter summary 
This chapter detailed the methodology of the NorStOP study.  Data relating to pain, 
psychological, social and behavioural factors were collected from a population based 
sample of males and females at baseline and three year follow up.  Information relating to 
physically traumatic experiences was identified from participants’ medical records.  The 
details of how this data were used to assess the trauma diathesis stress model of 
widespread pain were also provided.  The results of the comparison between participants 
and non-participants are presented in Chapter 9, whilst the results of the descriptive and 
SEM analysis are presented in Chapter 10. 
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Chapter 9  The NorStOP study: Comparison of participants and 
non-participants 
 
9.1 Chapter overview 
This chapter describes the difference between participants and non-participants to the 
North Staffordshire Osteoarthritis Project (NorStOP) and discusses the implications of 
such differences for the analysis presented in Chapter 10.   
 
9.2 Participants and non-participants at baseline 
Of the 20,293 individuals identified from the general practice registers, 475 (2%) were 
found to be ineligible (for 200 the address on the general practice register did not match 
the electoral roll, 198 had died or moved from the practice and 77 were excluded by the 
GPs).  Of the resulting 19,818 eligible individuals who were sent the baseline 
questionnaire packs, 5,162 (26.0%) failed to respond, 587 (3%) refused to participate and 
83 (0.4%) failed to complete the survey due to ill health.  This resulted in a study 
population of 13,986 (70.6%) participants at baseline (see Figure 9.1).     
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Figure 9.1 Responders and non-responders to NorStOP survey. 
 
Eligible at baseline
N = 19,818
Identified on general 
practice register
N = 20,293
Non-participants N = 5,832 
Refused N = 587
Ill Health N = 83
Non-responders N = 5,162
Participants at baseline
N = 13,986 (70.6%)
Declined N = 4,375 
Ineligible N = 1,509
Eligible at 3 year follow up 
(Consent to medical record 
review and further contact)
N = 8,102
Ineligible
N = 475 
(198 deaths and departures
77 GP screen
200 address unknown)
Non-participants N = 1,424
Participants at 3 years
N = 6,678 (82.4%)
 
 
Kolmogorov-Smirnov data distribution testing indicated non-normality for all variables; 
therefore non-parametric tests were used for all bivariate analysis.   
 
Results of the comparisons between participants and non-participants at baseline show 
that the 13,968 participants were significantly more likely to be females and older than the 
5,832 non-participants (Table 9.1).  There was also a difference in response rates 
between the GP practices.  Participants were more likely from Practices A and B, and less 
likely from Practices F and E. Response rates per practice ranged from 64.9% in Practice 
F to 74.4% in Practice A. 
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Table 9.1 Characteristics of participants and non-participants at baseline 
  Participants 
(N=13,986) 
Non-participants 
(N=5,832) 
P 
 IMD median IQR median IQR  
Age  66 58 – 74 63 56 – 76 <0.001
1
 
  N % N %  
Male  6,154 66.8 3,059 33.2 <0.001
2
 
Female  7,832 70.7 3,248 29.3  
       
Practice A 9,496 2,777 74.4 955 26.6 <0.001
3
 
Practice B 18,862 1,305 71.0 534 29.0  
Practice C 11,092 2,535 68.6 1,161 31.4  
Practice D 3,067 3,546 68.4 1,636 31.6  
Practice E 918 2,268 65.8 1,181 34.2  
Practice F 8,196 1,555 64.9 840 35.1  
IMD = index of multiple deprivation (1 most deprived, 32,482 least deprived);  IQR = 
interquartile range; N = number; 
1
Mann Whitney U test, 
2
Chi squared test, 
3
Kruskal Wallis 
Test; significant differences in red bold 
 
 
9.3 Participants and non-participants at thee year follow up 
Of the 13,986 participants completing the baseline questionnaire, 8,102 (57.9%) gave 
permission for their medical records to be reviewed and to be contacted again.  The follow 
up questionnaire three years later was completed by 6,678 (82.4%) of these participants.  
Results show that compared to non-participants, participants were more likely to be 
female, older, less likely to be employed or to smoke, were more likely to have continued 
education beyond age 16 and reported higher levels of social support and personal 
control.  Non-participants reported greater levels of anxiety and depression, and used 
alcohol less regularly than participants (Table 9.2).  There was no significant difference 
with regard to marital status, sleep problems or number of pain sites at baseline. 
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Table 9.2 Characteristics of participants and non-participants at follow up 
Item 
Participants 
(N=6,678) 
Non- participants 
(N=1,424) 
 
Total N % Total N % P 
Sex 6,678   1,424   0.007
1
 
Male  3,041 81.2  704 18.8  
Female  3,637 83.5  720 16.5  
Marital Status 6,609   1,404   0.545
3
 
Single  320 82.5  68 17.5  
Married  4,778 82.8  996 17.2  
Separated  1,511 81.6  340 18.4  
Employment Status 6,478   1,375   <0.001
3
 
Employed  1,964 80.1  487 19.9  
Unemployed  74 82.2  16 17.8  
Not working as ill  481 77.8  137 22.2  
Other  3,959 84.3  735 15.7  
Education 6,584   1,399   0.038
1
 
Up to age 16  5,837 82.2  1267 17.8  
Post age 16  747 85.0  132 15.0  
Social Support 5,430   1,117   <0.001
3
 
Low  1,052 78.6  287 21.4  
Medium  2,304 83.2  465 16.8  
Medium / High  730 85.4  125 14.6  
High  1,344 84.8  240 15.2  
Smoking 6,618   1,411   <0.001
3
 
Never  2,838 84.8  509 15.2  
Previously  2,887 83.2  581 16.8  
Currently  893 73.6  321 26.4  
Alcohol use 6,604   1,408   0.037
3
 
Daily  1,431 82.6  301 17.4  
1 or 2 per week  2,410 83.1  490 16.9  
1 or 2 per month  1,063 84.2  200 15.8  
1 or 2 per year  1,014 80.4  247 19.6  
Never  686 80.1  170 19.9  
  Median IQR  Median IQR  
Age 6,678 64  56 – 71 1,424 61 55 – 72 0.003
2
 
Anxiety 6,534 6 3 – 9  1,370 7 4 – 9 0.035
2
 
Depression 6,540 4 2 – 6 1,372 4 2 – 7 <0.001
2
 
Sleep problems 6,341 7 6 – 9 1,325 8 6 – 9 0.874
2
 
Personal control 6,316 16 14 – 16 1,327 15 14 – 16 0.002
2
 
NPS baseline 6,678 4 0 – 9 1,424 4 0 – 8 0.336
2
 
IQR = interquartile range; 
1
Chi squared test; 
2
Mann Whitney U test; 
3
Kruskal Wallis Test; NPS 
baseline = Number of pain sites at baseline; significant differences in red bold 
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9.4 Discussion  
The NorStOP study was a population based longitudinal postal survey of adults aged 
over 50 years of age.  13,986 (70.6%) participants returned completed questionnaires at 
baseline, and 6,678 (82.4%) of those also responded to the follow up questionnaire three 
years later and provided permission for their medical records to be reviewed.  This 
response rate was consistent with rates achieved in studies with similar populations (e.g. 
Ostbye et al, 2002, 2005).  A comparison was made between participants and non-
participants at both baseline and follow up in order to assess for potential response bias.   
 
Participants and non-participants at baseline 
At baseline, data allowed for comparisons between participants and non-participants 
with regard to age, sex and general practice.  Participants at baseline were more likely to 
be female and older than non-participants.  Both of these factors were considered within 
the analysis models: age, as a confounding variable, and sex, as a moderator (see 
Section 10.4); the results are discussed in Section 10.6.   
 
Another potential source of bias could be the difference in participation rate between 
the general practices.  Each general practice was associated with a lower super output 
area (LSOA) via its postcode, enabling the level of deprivation to be identified.  Consistent 
with previous research, participation was higher from the least deprived areas (Goodman 
& Gatward, 2008).  Area deprivation has been associated with an increased risk of 
physical ill health and musculoskeletal pain (Urwin et al, 1998; Picket & Pearl, 2001) 
potentially leading to an underestimation of the prevalence of widespread pain in the 
current study.  Deprivation may also be considered a source of stress (Zhang et al, 2013).  
However, a relationship between area deprivation and individual psychological stress 
related factors such as anxiety and depression has not been established (Soomro et al, 
2002; Walters et al, 2004).  As discussed in Section 6.4, a bias would only be introduced 
by the difference in deprivation status between participants and non-participants where 
there was a difference in the relationship between psychological stress and widespread 
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pain based on deprivation.  In order to correctly consider area deprivation, further 
information would be required, such as how closely the general practice catchment areas 
correspond to the lower super output areas. Furthermore, the index of multiple deprivation 
provides a “broad geographical trend” (Harris & Longley, 2002, pg1091) relating to 
between 1,000 and 3,000 people.  This broad trend may not necessarily apply to the 
individual, potentially leading to further bias (Sedgwick, 2011).  The moderation effect of 
deprivation was not examined within this study, but is a factor worthy of consideration in 
future research.   
 
Participants and non-participants at follow up 
Comparisons were made between participants and non-participants at follow up based 
on all data collected at baseline.  Again, participants were more likely to be female and 
older than non-participants.  No difference was found with regard to sleep problems or the 
number of pain sites reported at baseline.  However, consistent with previous research, 
(Jones et al, 2011; Volken, 2013) non-participants had reported higher levels of anxiety 
and depression at baseline than participants.  Whilst it is possible that this could lead to 
an underestimation of any association between these variables and widespread pain, as 
with the GPSS results reported in Section 6.4, the difference in the medians between 
those who participated and those who did not are small (Table 9.2) and hence the likely 
effect would be minimal.  Participants also reported higher levels of social support and 
greater perceived personal control than non-participants.  Higher levels of these factors 
would only detrimentally impact the results of the analysis if the mediation effects of the 
stress pain relationship were different conditional upon the levels of these factors.  
However, this seems unlikely as, again, the difference between the participants and non-
participants’ median scores for personal control was small (Table 9.2) and levels of social 
support in participants were similar to those reported in other studies (e.g. Kang & Bloom, 
1993).   
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9.5 Chapter summary 
This chapter has presented and discussed the differences between participants and 
non-participants to the NorStOP baseline and three year follow up survey.  When 
considering the external validity, or generalisability, of the study findings it must be noted 
that the participants were more likely to be female, older, and have GP surgeries in less 
deprived areas.  The participants were also more likely to report higher levels of social 
support and personal control, and lower levels of anxiety and depression than non-
participants.  Descriptive and inferential analysis of this data is presented in the following 
chapter. 
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Chapter 10  The NorStOP study: Results - Adult trauma, stress 
and pain 
 
10.1 Chapter overview 
This chapter presents the findings from the analysis of the North Staffordshire 
Osteoarthritis Project (NorStOP) data.  An assessment was made of the associations 
between the number of pain sites and demographic factors, anxiety, depression, sleep 
problems, social support and personal control.  The prevalence of adult physical trauma 
within the study population is also presented.  Structural equation modelling was used to 
examine the trauma diathesis stress model of widespread pain and the results are 
presented in Section 10.4.  All analysis of the NorStOP data is prospective. The final 
section of this chapter provides a discussion regarding these findings; including the 
strengths and limitations of the study and the implications for the trauma diathesis stress 
model of widespread pain. 
 
10.2 Association between number of pain sites at three year follow up and 
covariates 
This section provides a summary of the characteristics of the 6,678 participants who 
responded to the three year follow up questionnaire and also provided consent for their 
medical records to be reviewed.   
 
10.2.1 Number of pain sites 
Pain site information was reported by 13,986 participants at baseline.  The number of 
pain sites ranged from 0 to 44 (out of a maximum of 44), with a median of 4 (inter quartile 
range 0 – 9).  No pain was reported by 4,304 (30.8%) participants, with three participants 
reporting pain in all 44 sites.   
 
Pain site information was provided by 6,677 participants at follow up.  The number of 
pain sites ranged from 0 to 44, with a median of 4 (inter quartile range 0 – 10).  No pain 
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was reported by 1,678 (25.1%) participants, with one participant at follow up reporting 
pain in all 44 sites.  Compared to baseline, 2,266 (33.9%) participants had pain in the 
same number of sites plus or minus one pain site; 2,337 (35%) participants had pain in 
fewer sites, 1,326 (20%) had pain in the same number of sites and 3,014 (45%) reported 
pain in more sites at three year follow up.  Of the 4,304 participants reporting no pain at 
baseline, 1,827 completed the follow up survey and 949 (51.9%) of those continued to 
report no pain at follow up. 
 
10.2.2 Participant characteristics and association with number of pain sites 
As shown in Table 10.1, the number of pain sites at three year follow up was 
significantly higher for those participants who were female, separated, divorced or 
widowed, not working due to ill health, those who had not pursued education beyond age 
16 years, who currently smoked, and those who had never used alcohol.   
 
In the two years prior to baseline data collection, surgery, fractures, RTAs and burns 
were recorded in 668 (10%), 130 (1.9%), 69 (1.0%) and 17 (0.3%) of participants’ 
medical records, respectively.  Taken together, 840 (12.6%) participants had 
experienced one or more of these traumatic events.  Whilst there was no difference in 
the occurrence of trauma between males and females (p=0.796), participants with a 
trauma on their medical records were older than those without (trauma median age 65 
IQR 57-73, no trauma median age 64 IQR 56-71, p=0.03).  When considering the 
individual types of physical trauma, the number of pain sites was significantly higher for 
participants with surgery and / or fractures, but not RTAs or burns.  The occurrence of 
any physical trauma was significantly associated with an increase in the number of pain 
sites (p=0.001).   
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Table 10.1 Participant characteristics by number of pain sites 
Item Total* N % 
Pain Sites at 3 Year 
follow up P 
Median IQR 
Sex 6,677     <0.001
1
 
Male  3,041 45.5 4 0 – 9  
Female  3,636 54.5 5 1 – 11  
Marital Status 6,608     <0.001
2
 
Single  320 4.8 3 0 – 8  
Married  4,777 72.3 4 1 – 10  
Separated  1,511 22.9 5 1 – 11  
Employment Status 6,477     <0.001
2
 
Employed  1,964 30.3 4 0 – 8  
Unemployed   74 1.2 5 0 – 10  
Not working as ill  481 7.4 11 5 – 19  
Other  3,958 61.1 4 0 –10  
Education 6,583     <0.001
1
 
Up to age 16  5,836 88.7 5 0 – 10  
Post age 16  747 11.3 2 0 – 6  
Social Support 5,429     0.101
2
 
Low  1,052 19.4 5 1 – 11  
Medium  2,304 42.4 4 0 – 10  
Medium / High  730 13.4 4 0 – 9  
High  1,343 24.8 5 1 – 10  
Smoking 6,617     0.001
2
 
Never  2,837 42.9 4 0 – 10  
Previously  2,887 43.6 5 1 – 10  
Currently  893 13.5 5 1 – 11  
Alcohol use 6,603     <0.001
2
 
Daily  1,431 21.7 4 0 – 8  
1 or 2 per week  2,410 36.5 4 0 – 9  
1 or 2 per month  1,063 16.1 4 0 – 11  
1 or 2 per year  1,014 15.3 5 1 – 11  
Never  685 10.4 6 2 – 13  
Physical trauma 6,677      
Surgery Yes  668 10.0 5 1 – 11 0.024
1
 
 No  6,009 90.0 4 0 – 10  
Fracture Yes  130 1.9 7 2 – 14 0.010
1
 
 No  6,547 98.1 4 0 – 10  
RTA Yes  69 1.0 5 2 – 9 0.847
1
 
 No  6,608 99.0 4 0 – 10  
Burns Yes  17 0.3 4 0 – 10 0.242
1
 
 No  6,660 99.7 5 3 – 15  
Any trauma Yes  840 12.6 5 1 – 11 0.001
1
 
 No  5,837 87.4 4 0 – 10  
Total = Total number of participants responding; IQR = inter quartile range; 
1
Mann-Whitney U 
Tests; 
2
Kruskall-Wallis test; RTA = road traffic accident, Any trauma includes surgery, fractures, 
RTAs and burns; significant differences in red bold 
 
As shown in Table 10.2, significant positive correlations were found between anxiety, 
depression and sleep problems and between these three variables and the number of 
pain sites at baseline and follow up.  Personal control was significantly and negatively 
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associated with anxiety, depression, sleep problems and number of pain sites at baseline 
and follow up.  The participants were aged between 50 to 90 years (median 64 for both 
males and females).  Age was significantly associated with depression (positive), anxiety 
and personal control (negative).  Negative correlations were also found between age and 
number of pain sites at baseline and follow up, although these failed to reach 
significance.   
 
Table 10.2 Pearson correlations for anxiety, depression, sleep, personal control, 
age and number of pain sites at baseline and 3 year follow up 
 
Anxiety Depression 
Sleep 
Problems 
Personal 
control 
Age NPS 
Baseline 
Anxiety 1      
Depression 0.653
**
 1     
Sleep problems 0.502
**
 0.477
**
 1    
Personal control -0.213
**
 -0.286
**
 -0.187
**
 1   
Age -0.082
**
 0.057
**
 0.004 -0.056
**
   
NPS baseline 0.300
**
 0.366
**
 0.367
**
 -0.132
**
 -0.010  
NPS follow up 0.287
**
 0.338
**
 0.338
**
 -0.135
**
 -0.021 0.660
**
 
Significant correlations in red bold; ** Correlation is significant at the 0.01 level (2-tailed);  
NPS = number of pain sites 
 
10.3 Missing data 
Although overall missing data was less than 5% per item (criteria for acceptability as 
discussed in Section 4.5) the accumulative effect of full case analysis would result in a 
32.4% loss in sample size at three year follow up.  Little’s MCAR test (see Section 4.5) 
showed data to be completely missing at random.  Data was therefore imputed for those 
2,163 participants with missing data.   
 
10.4 Structural equation modelling 
These results are based on 6,678 participants, with imputed data as described above. 
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10.4.1 Stress and pain 
The psychological stress latent variable (Figure 10.1) was a good fit to the baseline 
data (SRMR ≤0.026).  Although the RMSEA was higher than the recommended level of 
0.06 (see Section 4.6), each of the observed measures had a statistically significant 
relationship with the psychological stress latent variable.  Table 10.3 shows the 
standardised (β) and unstandardised regression (B) coefficients for the psychological 
stress latent variable. 
 
Figure 10.1 Psychological stress latent variable 
 
 
Root mean square error of approximation (RMSEA) = 0.132 
Standardised root mean square residual (SRMR) = 0.0260 
PSe1-3 - error terms for anxiety, depression and sleep problems; LV = latent variable; 
numbers on arrows from latent variable = standardised beta coefficients; numbers above 
observed variables = multiple squared correlation (variance explained). 
 
Table 10.3 Regression coefficients for psychological stress latent variable 
Observed Variable β 95% C.I. B 95% C.I. R
2
 
Anxiety 0.754 0.742 0.766 1 1 1 0.569 
Depression 0.853 0.837 0.861 1 1 1 0.721 
Sleep problems 0.594 0.574 0.616 0.434 0.414 0.454 0.353 
β = Standardised regression coefficient; B = Unstandardised regression coefficient; 95% C.I. 
= Bias corrected confidence intervals based on bootstrap of 3000; R
2
 = multiple squared 
correlation 
 
Based on previous research and the findings of significant associations with the 
number of pain sites in the bivariate analysis (see Section 10.3.2 above), age, education, 
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employment and marital status, smoking and alcohol use were considered as potential 
confounders of the stress pain relationship (as described in Section 4.6.2).  The SEM 
analysis showed no significant relationship between the number of pain sites and 
education (p = 0.483), marital status (p = 0.934), smoking (p=0.438) and alcohol use 
(p=0.151).  Only age and employment status were found to have a significant 
contribution (p=0.001) and so were retained as confounding variables in the final model 
(as shown in Figure 10.2).  The psychological stress latent variable, created from 
baseline levels of anxiety, depression and sleep problems, had a statistically significant 
relationship with the number of pain sites at 3 year follow up (β = 0.15, p<0.001).  The 
model explained 45% of the variance in the number of pain sites.   
 
Figure 10.2 Psychological stress and number of pain sites controlling for age and 
employment status 
 
 
 
 
Root mean square error of approximation (RMSEA) = 0.032  
Standardised root mean square residual (SRMR) = 0.0436 
PSe1-3 - error terms for anxiety, depression and sleep problems; d1 = disturbance term for 
number of pain sites at follow up; LV = latent variable; numbers on arrows = standardised beta 
coefficients; numbers above observed variables = multiple squared correlation (variance 
explained). 
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10.4.2 Stress and pain: moderation by adult physical trauma 
Using the model from Figure 10.2, the moderation effects of surgery, fracture and 
RTAs were tested separately.  An independent assessment of the moderation effect of 
burns was not possible due to the small number of occurrences (see Table 10.1).  “Any 
trauma” includes all four physical trauma types (surgery, fracture, RTAs and burns).  
Table 10.4 shows the regression coefficients for the stress pain relationship firstly for all 
participants, for each physical trauma type and then for any physical trauma.  The stress 
pain relationship was significantly stronger for individuals without any physical trauma 
compared to those with any physical trauma (β 0.157 compared to β 0.100 p<0.05).  The 
stress pain relationship was not significant for those participants with fractures and 
RTAs.   
 
Table 10.4 Psychological stress and number of pain sites moderated 
by individual adult physical trauma types 
Adult physical 
trauma type 
N % β 95% CI B R
2
 Comparison 
All 
 
6,678 
 
0.149 0.124 0.174 0.379 0.452 
 
Surgery 
No 6,010 85.9 0.155 0.129 0.181 0.402 0.450 Referent 
Yes 668 14.1 0.108 0.030 0.179 0.240 0.477 1.917 
Fracture  
No 6,548 98.1 0.149 0.123 0.175 0.379 0.451 Referent 
Yes 130 1.9 0.145 -0.029 0.301 0.332 0.465 0.256 
RTA  
No 6,609 99.0 0.151 0.127 0.177 0.386 0.453 Referent 
Yes 69 1.0 -0.038 -0.301 0.309 -0.075 0.408 1.902 
Any 
trauma 
No 5,838 87.4 0.157 0.130 0.185 0.409 0.452 Referent 
Yes 840 12.6 0.100 0.026 0.164 0.226 0.456 2.341* 
β = Standardised regression coefficient for psychological stress to pain relationship; B = 
Unstandardised regression; 95% C.I. = Bias corrected confidence intervals based on bootstrap 
of 3000; R
2
 = multiple squared correlation for number of pain sites; Comparison = critical ratios 
for differences between B; RTA = road traffic accident; Any trauma includes surgery, fracture, 
road traffic accident and burns; significant values in red bold; *p value <0.05 
 
 
10.4.3 Stress and pain: moderation by adult physical trauma and sex 
Due to the small number of participants who had experienced the individual physical 
trauma types, moderation by sex was restricted to assessing the effect of any physical 
trauma.  The stress pain relationship was not significant for males who had experienced 
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any physical trauma (p=0.091). The strength of the relationship was not significantly 
different when comparing males to females (critical ratio = 0.351), males with and without 
trauma (critical ratio = 1.828) or females with and without trauma (critical ratio = 1.546) 
(see table 10.5).   
 
Table 10.5 Psychological stress and number of pain sites moderated 
by adult physical trauma and sex 
Group N % β 95% CI B R
2
 Comparisons 
M
a
le
s
 All 3,041 
 
0.153 0.116 0.192 0.358 0.419 
 
No trauma 2,655 87.3 0.166 0.124 0.208 0.389 0.404 Referent 
Any trauma 386 12.7 0.080 -0.012 0.173 0.187 0.504 1.828 
F
e
m
a
le
s
 All 3,637 
 
0.141 0.107 0.176 0.378 0.468 
 
No trauma 3,183 87.5 0.148 0.113 0.184 0.410 0.477 Referent 
Any trauma 454 12.5 0.111 0.019 0.206 0.432 0.416 1.546 
β = Standardized regression coefficient; B = Unstandardised regression coefficient; 95% C.I. = 
Bias corrected confidence intervals based on bootstrap of 3000; R
2
 = multiple squared correlation 
for number of pain sites; Comparison = critical ratios for differences between B; Any trauma 
includes surgery, fracture, road traffic accident and burns; significant values in red bold; *p value 
<0.05 
 
 
 
10.4.4 Stress and pain: Mediation by social support and personal control 
The trauma diathesis stress model of widespread pain proposed personal control and 
social support as potential pathways through which stress might influence widespread 
pain.  Two mediation models were created by adding social support and personal control 
to the model depicted in Figure 10.2.  An example of the resulting models is shown in 
Figure 10.3.  The stress pain relationship was mediated by social support (indirect effects 
β = -0.007, p = 0.006, R2 = 0.45 – Table 10.6), but not by personal control (indirect 
effects β = 0.002, p = 0.496, R2 = 0.45 – Table 10.6).   
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Figure 10.3 Stress and pain sites mediated by social support 
 
Root mean square error of approximation (RMSEA) = 0.018 
Standardised root mean square residual (SRMR) = 0.0444 
PSe1-3 - error terms for anxiety, depression and sleep problems; d1 = disturbance term for number of 
pain sites; Sle – disturbance term for social support; LV = latent variable; numbers on arrows = 
standardised beta coefficients; numbers above observed variables = multiple squared 
correlation (variance explained). 
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Table 10.6 Psychological stress and number of pain sites mediated by social support and personal control 
Mediator 
 
β 95% CI P B R
2
 a b 
Social Support Indirect -0.007 -0.012 -0.002 0.006* -0.018 0.452 -0.254 0.028 
 Direct 0.156 0.130 0.180 0.001 0.395  (-0.277, -0.230) (0.009, 0.046) 
 Total 0.149 0.124 0.173 0.001 0.377  
  
          
          
Personal control Indirect 0.002 -0.004 0.010 0.496 0.006 0.452 -0.324 -0.007 
 Direct 0.146 0.119 0.171 0.001 0.370  (-0.352, -0.296) (-0.029, 0.014) 
 Total 0.148 0.123 0.172 0.001 0.376    
Analysis based on 6,678 participants;  β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on 
bootstrap of 3000; B = Unstandardised regression coefficient; a = path from psychological stress to mediator; b = path from mediator to 
number of pain sites; critical p value <0.05; significant values in red bold  
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10.4.5 Stress and pain: Moderated mediation 
The two mediation models examined in the previous section were next assessed to 
identify any moderation effects of adult physical trauma and sex. 
 
a) Moderation by adult physical trauma 
The mediation of the stress pain relationship by social support was not moderated by 
the experience of trauma; the indirect effects were significant regardless of trauma status 
(Table 10.7).  The stress pain relationship was not mediated by personal control even 
when examining the no trauma and any trauma groups individually (Table 10.8).  
 
b) Moderation by adult physical trauma and sex 
The mediation of the stress pain relationship by social support was not moderated by 
physical trauma and sex.  For males who had experienced any trauma, the stress pain 
relationship was not significant (see Table 10.5).  Although psychological stress did not 
predict the number of pain sites, there was an indirect effect through social support 
(Table 10.9).  The indirect effects were not significant for females with or without any 
physical trauma (Table 10.9).   
 
The stress pain relationship was not mediated by personal control even when 
examining the no trauma and trauma groups separately by sex (Table 10.10). 
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Table 10.7 Psychological stress and number of pain sites mediated by social support and moderated by physical trauma 
  
β 95% CI P B R
2
 a b Model fit 
No trauma 
Indirect -0.006 -0.011 -0.001 0.016 -0.015 0.451 -0.262 0.022 RMSEA 0.021 
Direct 0.163 0.164 0.191 0.001 0.421  (-0.287, -0.236) (0.004, 0.041) SRMR 0.0444 
Total 0.157 0.128 0.183 0.001 0.406  
  
  
Any trauma 
Indirect -0.015 -0.030 -0.005 0.004 -0.034 0.459 -0.200 0.075   
Direct 0.119 0.051 0.191 0.002 0.267  (-0.266, -0.130) (0.021,0.130)   
Total 0.104 0.037 0.172 0.002 0.233  
  
  
Analysis based on 6,678 participants;  Any trauma = 840 (12.6%); β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals 
based on bootstrap of 3000; B = Unstandardised regression coefficient; R
2 
=
 
multiple squared correlation; a = path from psychological stress to mediator; b = 
path from mediator to number of pain sites; critical p value <0.05; significant indirect effects in red bold 
 
 
 
 
 
Table 10.8 Psychological stress and number of pain sites mediated by personal control and moderated by physical trauma 
  
β 95% CI P B R
2
 a b Model fit 
No trauma 
Indirect 0.004 -0.004 0.011 0.324 0.010 0.452 -0.321 -0.012 RMSEA 0.019 
Direct 0.153 0.124 0.183 0.001 0.396  (-0.350, -0.292) (-0.034, 0.013) SRMR 0.0422 
Total 0.157 0.128 0.183 0.001 0.406  
  
  
Any trauma 
Indirect -0.007 -0.029 0.013 0.473 -0.015 0.456 -0.337 0.020   
Direct 0.107 0.037 0.183 0.003 0.241  (-0.407, -0.260) (-0.039, 0.082)   
Total 0.100 0.033 0.169 0.003 0.225  
  
  
Analysis based on 6,678 participants;  Any trauma = 840 (12.6%); β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals 
based on bootstrap of 3000; B = Unstandardised regression coefficient; R
2 
=
 
multiple squared correlation; a = path from psychological stress to mediator; b = 
path from mediator to number of pain sites; critical p value <0.05; significant indirect effects in red bold 
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Table 10.9 Psychological stress and number of pain sites mediated by social support and moderated by physical trauma and sex 
 
  
β β 95% CI P B R
2
 a b Model fit 
Males 
No 
trauma 
Indirect -0.009 -0.017 0.000 0.051 -0.020 0.403 -0.267 0.032 RMSEA 0.018 
Direct 0.174 0.130 0.216 0.001 0.407  (-0.304, -0.229) (-0.001, 0.061) SRMR 0.0573 
Total 0.166 0.124 0.206 0.001 0.387    
  
Any 
trauma 
Indirect -0.015 -0.037 -0.003 0.008 -0.035 0.508 -0.156 0.097   
Direct 0.103 0.005 0.198 0.040 0.238  (-0.254, -0.050) (0.019, 0.177)   
Total 0.088 -0.008 0.183 0.072 0.203    
  
Females 
No 
trauma 
Indirect -0.004 -0.011 0.003 0.235 -0.011 0.477 -0.260 0.016   
Direct 0.151 0.116 0.187 0.001 0.417  (-0.295, -0.226) (-0.012, 0.041)   
Total 0.147 0.112 0.182 0.001 0.406    
  
Any 
trauma 
Indirect -0.012 -0.035 0.005 0.148 -0.027 0.417 -0.239 0.052   
Direct 0.124 0.027 0.222 0.015 0.270  (-0.326, -0.149) (-0.026, 0.128)   
Total 0.111 0.015 0.206 0.027 0.243    
  
Analysis based on 6,678 participants:  Males = 3,041; Any trauma = 386 (12.7%).  Females = 3,637; Any trauma = 454 (12.5%).  β = Bias corrected confidence 
intervals based on bootstrap of 3000; B= Unstandardised regression coefficient; R
2 – 
multiple squared correlation;; a = path from psychological stress to mediator; b 
= path from mediator to number of pain sites; critical p value <0.05; significant indirect effects in red bold 
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Table 10.10 Psychological stress and number of pain sites mediated by personal control and moderated by physical trauma and sex 
 
  
β β 95% CI P B R
2
 a b Model fit 
Males 
No 
trauma 
Indirect 0.007 -0.003 0.017 0.175 0.017 0.404 -0.322 -0.023 RMSEA 0.022 
Direct 0.154 0.134 0.174 0.001 0.362  (-0.366, -0.279) (-0.053, 0.010) SRMR 0.0423 
Total 0.162 0.141 0.183 0.001 0.379  
  
  
Any 
trauma 
Indirect -0.028 -0.065 0.001 0.058 -0.066 0.511 -0.392 0.072   
Direct 0.155 0.127 0.186 0.001 0.362  (-0.492, -0.282) (-0.005, 0.144)   
Total 0.126 0.086 0.168 0.001 0.295  
  
  
Females 
No 
trauma 
Indirect 0.001 -0.008 0.011 0.803 0.003 0.477 -0.298 -0.004   
Direct 0.146 0.108 0.184 <0.001 0.402  (-0.336, -0.258) (-0.037, 0.026)   
Total 0.147 0.113 0.184 <0.001 0.405  
  
  
Any 
trauma 
Indirect 0.003 -0.021 0.029 0.818 0.006 0.416 -0.285 -0.010   
Direct 0.108 0.013 0.209 0.001 0.235  (-0.392, -0.183) (-0.095, 0.075)   
Total 0.110 0.019 0.206 0.001 0.241  
  
  
Analysis based on 6,678 participants:  Males = 3,041; Any trauma = 386 (12.7%).  Females = 3,637; Any trauma = 454 (12.5%).  β = Bias corrected confidence 
intervals based on bootstrap of 3000; B= Unstandardised regression coefficient; R
2 – 
multiple squared correlation;; a = path from psychological stress to mediator; b 
= path from mediator to number of pain sites; critical p value <0.05; significant indirect effects in red bold 
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10.5 Discussion 
This section provides a summary of the findings from the NorStOP study and a 
comparison to previous studies.  The trauma diathesis stress model of widespread pain 
was assessed by progressively more complex models; interpretations of the findings 
from each model are discussed in turn.  Following an examination of the strengths and 
limitations of the study, the implications of the findings for the trauma diathesis stress 
model of widespread pain are presented. 
 
10.5.1 Summary of findings 
The aim of the analyses presented in this chapter was to ascertain whether the 
experience of a physical trauma in adulthood increased the risk that psychological stress 
would lead to widespread pain.  The physical traumas examined were surgery, fracture, 
road traffic accidents (RTAs) and burns. To summarise, the results offer partial support 
for the trauma diathesis stress model of widespread pain proposed in Section 2.5 (pg50) 
and the hypotheses presented in Chapter 3:-   
(1) Among adults, an increase in psychological stress was associated with an 
increase in the number of pain sites. 
 
(2) The relationship between psychological stress and number of pain sites was 
moderated by exposure to adult physical trauma, but not by sex. The stress pain 
relationship was not moderated by any individual physical trauma type.  However, 
the stress pain relationship was significantly stronger in those individuals who did 
not have any physical trauma recorded on their medical records compared to those 
who did.   
 
(3) The relationship between psychological stress and number of pain sites was 
mediated by social support, but not by personal control.  
 
(4) The mediation of the stress pain relationship by social support was not moderated 
by adult physical trauma or by sex. 
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10.5.2 Comparison with previous studies 
No studies have been identified which specifically report the number of sites of pain 
using the 44 site pain manikin; however, comparisons can be made with other studies 
using a pain site count.   For example, using a count of nineteen pain sites, Hauser et al 
(2012) found that 24.5% of their 60 to 85 year old community based population reported 
no pain and 10.1% had pain in one site.  This seems consistent with the findings of the 
current study (25.1% no pain and 12.3% pain in two out of 44 sites at follow up).  Also 
1,326 (20%) of participants in the current study reported pain in the same number of pain 
sites at baseline and follow up, which is similar to the 17% reported in Kamaleri et al’s 
(2009) community based study.   
 
Female participants reported a significantly higher number of pain sites than males at 
three year follow-up, which was consistent with previous studies (e.g. Kamaleri et al, 
2008b; Svebak et al, 2006), but not all (e.g. Gupta et al, 2007; Jones et al, 2011; GPSS 
study).  As described in Section 1.4.1, Table 1.1 (pg8), previous research has suggested 
that the prevalence of widespread pain decreases with age. For example, Svebak et al 
(2006) found that the prevalence of widespread pain decreased in females from age 50-
59 years and in males from age 60-69.  The current study found a negative trend overall 
(both males and females), although this was not significant (r=-0.021, p=0.083).  Further 
examination of the correlation between age and number of pain sites by sex showed a 
significant effect for males (r=-0.039. p=0.032) but not for females (r=-0.012, p=0.472).  
This would suggest that the number of pain sites decreases with age as a trend, but 
more so for males (median age 64 years).   
 
The median scores for anxiety and depression for the current study were consistent 
with previous research within general population samples (Crawford et al, 2001).  In a 
community study Kang et al (1993) assessed social support using the BSNI in 
participants aged over 55 years.  They found that 13%, 48%, 13% and 26% reported low, 
medium, medium / high and high levels of support, respectively, rates similar to those in 
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the current study (19%, 43%, 13%, 25%, respectively).  The incidence of adult physical 
trauma was less than has been reported in other studies and in national statistics.  The 
obtained annual incidence rates were 5% for surgery, 1.0% for fractures, 0.5% for RTAs 
and 0.2% for burns in the study population, compared to annual rates of 7% (Royal 
College of Surgeons, 2012), 3.6% (Donaldson et al, 2008), 1.2% (Department of 
Transport, 2013a) and 0.3% (McCormick et al, 1995), respectively.  However, these 
lower incidence rates are likely to be due to the age of the NorStOP participants (median 
age 64 years).  As described in Section 2.2.3, surgeries, RTAs and burns decrease with 
age (Royal College of Surgeons, 2012; Department of Transport, 2013b; McCormick et 
al, 1995), although rates for fractures increase from age 55 years in females (Donaldson 
et al, 2008).   
 
As suggested by previous research, in the bivariate analysis the number of pain sites 
was positively associated with marital status, employment status, education and smoking 
(Kamaleri et al, 2008b; Viniol et al, 2013; Bergman, 2005; VanDenKerkhof et al, 2011) 
and negatively associated with alcohol use (Bergman et al, 2002).  When these factors 
were included within the SEM model, only age and employment status were found to 
have a significant contribution and so were retained as confounders. 
 
Overall, the findings of the current study with regard to the number of pain sites, levels 
of anxiety and depression, and the incidence of adult physical trauma are consistent with 
findings from previous studies.  As this suggests that these findings are independent of 
the study population, the results may generalisable to the general population.   
 
10.5.3 Interpretation of SEM findings 
a) Stress and pain 
Confirmatory factor analysis was used to create a psychological stress latent variable 
by assessing the common variance amongst the observed variables for anxiety, 
depression and sleep problems.  No previous research has been identified which 
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specifically combined sleep problems, anxiety and depression into a latent variable, but 
other studies have found significant correlations between these three factors (Specchio 
et al, 2004; Eller et al, 2006).  The psychological stress latent variable was used to 
assess the relationship between stress and number of pain sites in the SEM model 
depicted in Figure 10.2.  An increase in psychological stress was significantly associated 
with an increase in the number of pain sites (β = 0.15, p=0.001).  The model was a good 
fit to the data and explained 45% of the variance in the number of pain sites.  Whilst the 
three factors of anxiety, depression and sleep problems have been consistently 
associated with widespread pain in cross-sectional and prospective analysis (for 
example, Gupta et al, 2007; Davies et al, 2008; as detailed in Section 2.3.2), this was the 
first time the relationship had been assessed using all three factors combined in a latent 
variable.  A comparison of effect size from previous studies is therefore difficult, although 
these results are consistent with those in the GPSS prospective analysis, which used 
anxiety, depression, somatisation and life events to assess psychological stress.  These 
results demonstrate the importance of psychological stress in the development and 
persistence of widespread pain.   
 
b) Stress and pain: moderation by adult physical trauma 
(i) Individual adult trauma types 
As detailed in Section 8.5 (pg187), the moderation effect on the stress pain 
relationship of each individual trauma type was assessed.  Although surgeries and 
fractures were significantly associated with the number of pain sites in the bivariate 
analysis, there was no significant moderation effect for any of the individual types of 
trauma in the SEM analysis.  The stress pain relationship was not significant for those 
participants with fractures or those with RTAs recorded on their medical records.  This 
may be due to the small number of these events, as indicated by the wide confidence 
intervals, especially for RTAs.   
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(ii) Any adult trauma 
An assessment was also made of the moderation effect of the experience of any 
trauma.  The stress pain relationship was significantly stronger for those individuals 
without (β = 0.16) compared to those with (β = 0.10) a trauma recorded in their medical 
records (p=0.02).  This was contrary to the prediction of the trauma diathesis stress 
model of widespread pain.   
 
The results for the individual trauma types and any trauma suggest that surgeries, 
fractures, RTAs and burns in adulthood do not increase an individual’s susceptibility to 
widespread pain when they become stressed.  Alternatively, this lack of moderation 
effect may be due to the inclusion of non-traumatic events (dilution effect), because 
those individuals who experienced a trauma received treatment or because only a direct 
association exists between physical trauma and widespread pain. These potential 
explanations are discussed in turn. 
 
Firstly, it is possible that only certain types of surgery, fractures, RTAs and burns 
confer a susceptibility to psychological stress and widespread pain and by including all of 
these events the effect has been diluted and weakened.  For example, is the surgical 
removal of a tooth more or less traumatic than a hip replacement?  And would a fracture 
of the little toe be as traumatic as a spinal column fracture?  Clearly there is 
heterogeneity among the included read codes.  The challenge would be to identify which 
surgeries, fractures, RTAs and burns, if any, do increase susceptibility to widespread 
pain. Alternatively, it may not be the occurrence of such events that increases 
susceptibility to widespread pain; it may be the individual’s reaction to the event.  
Secondly, as the trauma was detailed in the patients’ medical records, it is possible and 
likely that some form of treatment had been received.  It may be that the treatment 
addressed or prevented any psychological stress or widespread pain. 
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Thirdly, it could be argued that physical traumas are more likely to lead directly to 
pain, potentially via central sensitisation, rather than by increasing susceptibility to 
widespread pain via psychological stress.  This may explain the lack of moderation.  
However, as the results show, RTAs and burns were not significantly associated with the 
number of pain sites in the bivariate analysis (Table 10.1) and the research reviewed in 
Section 2.5.3c (Table 2.2, pg34) shows very little evidence for such a direct relationship.  
The results of the current study are consistent with the results of previous prospective 
research.  Of the prospective studies identified, widespread pain was directly associated 
with RTAs in only one (of five) studies.  No studies found a significant association 
between widespread pain and fractures (out of four studies) or surgeries (one study).  In 
both the Wynne-Jones et al (2006a) and Jones et al (2011) studies, psychological stress 
had explained some of the relationship between RTAs and widespread pain.  It had been 
anticipated that by examining the relationship in a different way, with psychological stress 
as the predictor and trauma as the moderator, the relationship between these factors 
would be clarified.  However, this was not the case.  Adult physical trauma did not 
increase an individual’s susceptibility to the subsequent development of widespread pain 
when they become stressed. 
 
c) Stress and pain: moderation by adult trauma and sex 
The stress pain relationship was not moderated differently for males and females.  
The results showed a trend (although not signficiant) for the stress pain relationship to be 
stronger in those individuals without a trauma on their medical records, compared to 
those with a trauma on their medical records for both males and females. The stress pain 
relationship was not significant for males who had a trauma recorded on their medical 
records.   
 
d) Stress and pain: mediation by psychosocial factors 
As hypothesised, social support showed a significant mediating effect on the stress 
pain relationship, although the effect was small.  Higher levels of social support seemed 
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to provide some protection from the effects of stress, reducing the risk of an increase in 
the number of pain sites. Such stress “buffering” effects of social support have long been 
identified (Cohen & Wills, 1985, pg310).  Social support has been associated with 
decreased physiological reactions to stress, including decreased levels of cortisol during 
stress (Ditzen et al, 2008; Heinrichs et al, 2003) and improved immune functioning 
(Loucks et al, 2006). Behaviourally, social support has been associated with health 
promoting behaviours such as increased physical activity (Warner et al, 2011), smoking 
cessation (Berkman et al, 2000) and attendance at health screening tests (Muliira & 
Musil, 2010).  Psychologically, high levels of social support have also been associated 
with high levels of self-efficacy (Warner et al, 2011) and self-esteem (Schroevers et al, 
2003), and the use of effective coping strategies which have also been shown to reduce 
the stress response (Mausbach et al, 2011).  These physiological, behavioural and 
psychological benefits of higher levels of social support may have reduced the risk of 
widespread pain.  
 
There was a significant difference in the levels of depression, anxiety and sleep 
problems between participants reporting high and low levels of social support.  This 
could be attributed to mood congruent recall (Kawachi & Berkman, 2001) as individuals 
with high levels of psychological stress may under report the support they receive 
(Forgas et al, 1984). The participants’ responses to the BSNI may thus reflect perceived 
rather than actual levels of social support.   
 
Personal control refers to the level of control an individual perceives themselves to 
have over their lives.  In the current study, two of the four questions related specifically to 
control over health (as described in Section 8.4.5, pg186).  Personal control was 
negatively correlated with psychological stress (anxiety, depression and sleep problems), 
and the number of pain sites at both baseline and follow up (Table 10.1).  As levels of 
personal control increased, levels of psychological stress decreased and so did the 
number of sites of pain.  This would indicate that individuals with higher levels of 
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personal control experience less psychological stress and pain in fewer sites than 
individuals with lower levels of personal control.  However, no mediation of the stress 
pain relationship was found.  This may be because there is no mediation effect to find, or 
because of a problem with the measurement or analysis of this information.  Data 
relating to only four of the six items within the personal control scale of the IPQ-R had 
been collected as part of the NorStOP study.  Whilst this makes comparisons with 
previous studies difficult, it is also possible that this has compromised the validity and 
reliability of the scale.  As with the mediator variables within the GPSS analysis, both 
social support and personal control were measured at baseline, which is not ideal for 
mediation analysis (as described in Section 7.7.3d), (pg162).   
 
e) Stress and pain: moderated mediation 
The mediation of the stress pain relationship by social support was not conditional on 
trauma status and sex.  Social support does not buffer the effects of stress differently for 
males and females, whether or not they experienced a trauma.  “Social support reduces 
distress directly, regardless of whether undesirable events have been suffered” (Thoits, 
1982, pg473).  
 
10.5.4 Strengths of the study 
This study differed from previous research regarding physical trauma, stress and pain 
in its design and sampling frame, and its assessment of pain and adult physical trauma.  
These factors are discussed in turn. 
 
a) Study design 
As detailed in Section 2.2.3c, pg32, the majority of previous physical trauma and pain 
research has focused on exploring a direct association between widespread pain and 
self-reported trauma and the populations studied have tended to be female patients.  
Few studies have considered the role of psychological stress, used multivariable 
analysis, considered any mediator or moderator analysis or employed testable 
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theoretical models.  This study involved the testing of a diathesis stress model, using 
structural equation modelling.  This allowed the simultaneous assessment of multiple 
factors.  The direct association between psychological stress and the number of pain 
sites was assessed, followed by an examination of the moderation of this relationship by 
adult physical trauma and sex.  The mediation by social support and personal control 
was then examined to assess the pathway from psychological stress to pain.  The 
analysis was performed for a population sample of both males and females. 
 
b) Sampling frame 
The NorStOP study used a community sample of adults aged 50 years and over 
obtained using General Practice registers.  The population sample was drawn from a 
broad range of deprivation ratings making the sample representative of the general UK 
population of this age group and therefore the results of the study generalisable.   
 
c) Number of pain sites 
As described in Section 7.7.4c), (pg170), the use of a count of the number of pain 
sites has advantages over the use of a dichotomised outcome measure.  The count of 
the number of pain sites provides a finer level of detail for the assessment of risk factors 
and may also provide an indication of an individual’s level of functional impairment 
(Kamaleri et al, 2008a).   
 
d) Assessment of adult physical trauma 
Previous research has focused on the retrospective self-report of a previous trauma 
prior to the development of widespread pain (Broderick & Ross, 2005; Pamuk et al, 
2009; ter Borg et al, 1999).  This can result in potential recall bias as described in 
Section 7.7.3b) (pg156).  Other studies have followed individuals who have experienced 
particular types of traumatic events.  This provides an objective measure of a traumatic 
event; however this design often fails to include an appropriate control group.  For 
example, in the studies by Tishler et al (2006; 2011) and Buskila et al (1997) individuals 
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who had experienced fractures were compared to individuals experiencing neck or spinal 
injuries.  An appropriate control group would include individuals who had not experienced 
a traumatic event, allowing for a comparison with the natural course of the development 
of widespread pain.  The current study combined the most effective aspects of both of 
these study designs by using an objective measure of trauma in a community sample, 
and also allowing for a comparison with individuals without a trauma history.     
 
10.5.5 Limitations of the study 
A number of limitations within the current study have been identified.  These include 
the assessment of widespread pain, as described in Section 7.7.5b), the study design 
and the assessment of psychological stress and adult trauma. 
 
a) Study design 
One limitation of this study was it use of secondary data.  This restricted the factors 
available for inclusion in the analysis.  A number of biological, psychological and social 
factors have been associated with the development and persistence of widespread pain 
as described in Section 2.5.2. Further details of the additional factors of interest are 
provided in Section 11.9.  In addition, the NorStOP study was not specifically designed 
for moderation and mediation analysis.  As described above, in order for an optimum 
assessment of mediation, the mediator variables are ideally measured after the 
predictors, but before the outcome variables.  The lead time of three years between 
baseline data collection and follow up may also have reduced the predictive ability of 
psychological stress.  Participants may have changed both pain and psychological stress 
status more than once within this time period. 
 
b) Psychological stress 
This study combined the effects of anxiety, depression and sleep problems in a latent 
variable.  The psychological stress latent variables did not fit the NorStOP data as well 
as the GPSS data.  This may be due to the older age of participants or the substitution of 
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sleep problems for somatisation and life events.  The use of only three observed 
variables meant that the latent variable was only just identified (as described in Section 
4.6.1).  Future research should consider how to conceptualise and assess psychological 
stress.  This may involve the inclusion of additional measures, as discussed in Section 
11.9.1).   
 
c) The assessment of adult trauma 
Although the use of medical records can be considered as an objective assessment of 
physical trauma, problems can occur in the reporting, recording and interpretation of 
such events.   The primary purpose of medical records is for patient care (Jansen et al, 
2005).  Information is supplied by the patient to the GP, who records the details in the 
records using a read code.  This process relies on the patient providing complete and 
accurate details to the GP, the correct interpretation of the details by the GP and the 
availability and appropriate use of read codes.  Thus an element of subjectivity is added.  
For example, GPs may take different coding approaches, recording in relation to the 
cause of an injury e.g. RTA or its consequence, e.g. a fracture.  Also, if the patient 
presents with multiple problems, not all may be recorded.  The cause may only be coded 
if there is no code for the consequence or if there is no specific injury (Professor 
Christian Mallen, personal communication 27/4/12). “Medical record reviews are plagued 
by problems regarding the reliability and validity of the record itself and the data 
extracted from it” (Rask et al, 2010, pg350).  However, the quality of general practice 
clinical data can be improved with training and regular auditing (Porcheret et al, 2004). 
 
A further potential issue with the use of medical records was the identification of read 
codes that represent traumatic events.  Read codes themselves do not provide any 
information regarding the severity or impact of the event.  The misclassification of a read 
code may have resulted in individuals being allocated to an incorrect group.  For 
example, the inclusion of inappropriate, non-trauma related codes may have resulted in 
individuals being incorrectly classified as experiencing trauma when they did not, thus 
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weakening and diluting the moderation effect.  In order to mitigate this potential for error, 
read codes were classified in consultation with three practicing GPs.  Only those read 
codes deemed to be traumatic by all three GPs were classified as such.  A list of 
included read codes was presented in Table 8.2, whilst excluded read codes are listed in 
Appendix 5.  
 
The use of medical records also precludes any traumas for which the individuals did 
not consult their GP.  Although it is unlikely that the patient would not have any contact 
with their GP regarding surgeries, fractures and burns there is the possibility that a GP 
was not consulted following a RTA.  However, the aim of the medical record review was 
to identify physically traumatic events.  If a RTA did not require medical attention then it 
would not meet the inclusion criteria for this research. 
 
And finally, no assessment was made of any treatments that the participants may 
have received prior to the baseline survey or between baseline and follow up.  The fact 
that the physical trauma was recorded on the patients’ medical records would indicate 
the receipt of some form of treatment, which may have reduced the impact of the trauma 
and stress and thus the risk of the development of widespread pain. 
 
10.5.6 Key findings and implications for the trauma diathesis stress model of 
widespread pain 
This section revisits the trauma diathesis stress model of widespread pain presented 
in Section 2.5, pg50 (Figure 10.4). The results from the NorStOP analysis provide 
contributions to the knowledge in the trauma, stress and pain field in addition to those of 
the GPSS study highlighted in Section 7.7.6 (pg174).  The trauma diathesis stress model 
has been refined to reflect the key findings from the NorStOP analysis (Figure 10.5).  
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Figure 10.4 Proposed adult physical trauma diathesis stress 
model of widespread pain 
Pain
Number of pain sites
Stress
Hospital Anxiety and Depression Scale 
Sleep Problem Scale
Age,  Education, 
Marital & 
Employment 
Status, Smoking & 
Alcohol use
Trauma
Medical records
Psychosocial Factors
Personal Control: Illness Perception 
Questionnaire – Revised
Berkman-Syme Social Network Index
Sex
 
Source: original 
1) Adult physical trauma does not moderate the stress pain relationship 
Overall, the results suggest that traumatic experiences such as surgeries, fractures, 
RTAs and burns occurring in adulthood do not increase an individual’s susceptibility to 
widespread pain when they become stressed in those aged 50 years and over. 
 
2) Social support mediates the stress pain relationship 
The identification of the mediating effect of social support was also a major 
contribution of the NorStOP study.  Previous research has shown that social support 
reduces the risk of the development and persistence of widespread pain (Bergman et al, 
2002; Thomten et al, 2011).  However, the results of this research provided evidence of a 
mediation effect of social support, identifying one of the mechanisms by which 
psychological stress can lead to widespread pain.  
 
3) The relationships were not different in males and females 
There was a significant difference in the number of pain sites between males and 
females in the bivariate analysis (Table 10.1).  However, there was no difference 
 225 
between males and females in the strength of the stress pain relationship, the 
moderation by adult physical trauma or the mediation effect of social support. 
 
In light of the findings from the current study, the trauma diathesis stress model of 
widespread pain has been refined (Figure 10.5).   The adapted model shows a direct 
association between stress and pain, mediated by social support, but without any 
moderation effect of trauma or sex. 
 
Figure 10.5 Adapted adult physical trauma diathesis stress model 
of widespread pain 
PainStress
Age, 
employment 
status Social 
support
 
Source: original 
 
10.6 Chapter summary 
This chapter presented the results of the analysis of the trauma diathesis stress model 
of widespread pain.  An increase in psychological stress was associated with an increase 
in the number of pain sites.  This stress pain relationship was mediated by social support, 
but this mediation effect was not moderated by adult trauma and sex.  The aim of this 
study was to identify whether adult trauma increased susceptibility to widespread pain in 
individuals who experience psychological stress.  The results of the study suggest that 
adult trauma does not increase susceptibility.  Potential explanations for the findings were 
discussed along with an examination of the strengths and limitations of the research, the 
implications of the findings for the trauma diathesis stress model and the contribution this 
study has made to the trauma, stress and pain field.  The implications of the findings for 
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the treatment of widespread pain and the recommendations for future research are 
described in Chapter 11. 
 
To summarise, the key findings from the NorStOP analysis were that the stress pain 
relationship was mediated by perceived social support, but was not moderated by adult 
physical trauma or sex. 
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Chapter 11  Discussion 
 
11.1 Chapter overview 
This chapter reviews and compares the findings from the GPSS and NorStOP studies 
with reference to the trauma diathesis stress model of widespread pain (Figure 11.1).  
Consideration is then given to the implications of the findings for Schnurr and Green’s 
(2004a) trauma exposure and physical health model and for current treatment of 
widespread pain.   This chapter will conclude with recommendations for future research. 
 
Figure 11.1 Trauma diathesis stress model of widespread pain 
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Source: original 
 
11.2 Psychological stress and widespread pain 
The results of the GPSS and NorStOP analyses provide further evidence of the 
important role of psychological stress in the development and persistence of widespread 
pain.  Whilst the GPSS analysis demonstrated the relationship in a community sample 
aged between 25 and 65 years (cross-sectional median 47 years; prospective median 50 
years), the NorStOP analysis confirmed the relationship in an older community sample, 
aged 50 to 90 years of age (median 64 years).   
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11.3 Childhood abuse, but not adult physical trauma, moderates the stress 
pain relationship 
 
The aim of the studies presented in this thesis was to ascertain whether individuals 
with a history of trauma have an increased susceptibility to widespread pain when they 
experience psychological stress. The findings suggest that such susceptibility was 
increased by childhood abuse, but not by surgeries, fractures, RTAs or burns in 
adulthood.   
 
The traumatic experiences examined differed in the age at which they occurred and in 
type.  The GPSS analysis examined interpersonal trauma occurring during childhood, 
whilst the NorStOP analysis examined physical trauma occurring during adulthood.  It is 
possible that trauma experienced during the development of the nervous system and 
particularly the stress and pain processing systems, (i.e. during childhood) would have a 
greater impact on susceptibility than trauma experienced once these systems have 
matured (i.e. during adulthood).  On the other hand, it may be that physical trauma is less 
damaging than interpersonal trauma. It is possible that the psychological impact of trauma 
has more of an influence on the development and persistence of widespread pain, than 
the timing or type of event.  Previous research suggests that the psychological impact of 
trauma may be higher as the result of early life compared to later life trauma (Ogle et al, 
2013; Maschi et al, 2011; Boals et al, 2012), and interpersonal compared to non-
interpersonal trauma (Ogle et al, 2013).  This supports the findings from the current 
studies.  Surgeries, fractures, RTAs and burns, whilst being physically traumatic may not 
necessarily be psychologically traumatic.  It is also possible that childhood abuse is not 
always psychologically traumatic (as alluded to in Section 7.7.5) and this may account for 
the differences in the findings between the cross-sectional and prospective analysis.   
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11.4 Sex moderates the effects of childhood abuse, but not adult physical 
trauma 
 
There was no significant difference between males and females in the strength of the 
stress pain relationship in either the GPSS or NorStOP studies.  In the GPSS analysis, 
the mediation of the stress pain relationship by adult attachment style was moderated by 
childhood abuse and sex.  This may be suggestive of differences between the sexes in 
the type of childhood abuse experienced and the way abuse is interpreted and dealt with, 
as discussed in Section 2.5.3b (pg68). In the NorStOP analysis, however, the mediation 
by social support was not conditional upon trauma status or sex, which suggests a more 
general effect.  This could indicate that different widespread pain treatment strategies are 
required for males and females with a history of childhood abuse, but not for males and 
females who have experienced a physical trauma.  
 
11.5 Mediators of the psychological stress and widespread pain relationship 
Mediation analysis was performed to identify the psychosocial mechanisms by which 
stress leads to pain.  The stress pain relationship was not mediated by any of the 
psychological factors examined: dissociation, health anxiety, somatosensory 
amplification (GPSS) or personal control (NorStOP).  The stress pain relationship was, 
however, mediated by the two social factors; adult attachment style (GPSS) and social 
support (NorStOP).   
 
11.5.1 Adult attachment style 
Adult attachment style was found to be a significant mediator of the stress pain 
relationship in both the cross-sectional and prospective GPSS analyses.  Attachment 
style determines expectations and beliefs concerning social situations, and consequently 
how individuals respond to stressful situations (Bowlby, 2007).  An insecure adult 
attachment style may result in detrimental alterations to the stress and pain processing 
systems, an increase in unhealthy behaviours and a decrease in the use of protective 
factors (Maunder & Hunter, 2001).   
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11.5.2 Social support 
Social support was found to be a significant mediator of the stress pain relationship in 
the NorStOP analysis, but not in the GPSS analysis.  This difference may be due to the 
age difference of the participants, or to the way in which social support was assessed.  
Patterns of social networks and requirements from social support change with age.  For 
example, the number of peripheral contacts decreases, whilst more intimate relationships 
become more important (Carstensen, 1995).  Thus as individuals age they become more 
selective in their relationships and social support becomes more strongly associated with 
life satisfaction (Li et al, 2011).  It is possible that social support mediates the stress pain 
relationship only as individuals become older.  Alternatively, in the GPSS survey social 
support was assessed using a single question “Do you have someone with whom to 
discuss personal problems or turn to in a time of crisis?” The NorStOP survey used the 
Berkman-Syme Social Network Index (BSNI), which is based on marital status, number 
of friends and relatives, the frequency of contact and also membership of social, 
community and religious groups.  Therefore, the use of the BSNI allowed for a more 
sophisticated assessment of social support.  Further research is required in order to 
ascertain whether this difference in the mediation of the stress pain relationship by social 
support was due to the age of the cohort or the use of the BSNI.  High levels of social 
support may result in beneficial alterations to the stress and pain processing systems, a 
decrease in unhealthy behaviours and an increase in the use of protective factors (Ditzen 
et al, 2008; Warner et al, 2011).   
 
Both adult attachment style and social support provide partial explanations of how 
stress leads to widespread pain.  An insecure attachment style and a lack of social 
support have both been previously associated with reduced self-esteem.  For example, 
both fearful and preoccupied attachment styles are associated with a negative view of the 
self (Bartholomew & Horowitz, 1991), whilst social exclusion can imply rejection or 
disapproval and thus can have a detrimental effect on self-esteem (Leary et al, 1995).  
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Furthermore, low self-esteem has been associated with increased PTSD symptoms in 
individuals with a history of childhood abuse (Muller et al, 2000) and has also been shown 
to be present in female FM patients (Johnson et al, 1997; Compan et al, 2011).  This then 
may provide insight into the findings presented in this thesis, that self-esteem is a possible 
common factor for both attachment style and social support.  Further work examining how 
attachment style, social support and self-esteem interact with widespread pain may be 
worthy of further consideration. 
 
11.6 Generalisability of findings 
In both the GPSS and NorStOP studies, the prevalence of childhood abuse, the 
incidence of adult physical trauma and the levels of pain, psychological stress, 
dissociation, health anxiety, somatosensory amplification, personal control, adult 
attachment and social support were broadly similar to the findings of previous general 
population studies involving participants with similar ages.  This would suggest that the 
study population was representative of the general population.  Psychological stress was 
shown to be robustly associated with widespread pain in cross-sectional and prospective 
analyses, in participants with a wide range of ages.  The consistency of this association 
would suggest that it is highly likely to be generalisable to the general population. 
 
There was a difference between participants and non-participants in both the GPSS 
and NorStOP studies.  Firstly, participants in both studies were more likely to be female 
and older than non-participants.  These factors were accounted for in the analysis by 
controlling for age and moderation by sex.  Secondly, the participants’ levels of 
psychological stress were lower than non-participants in both studies.  However, the 
differences were small (zero or one difference in medians) and the levels for participants 
were consistent with those of previous research.  Finally, participants in the NorStOP 
study reported higher levels of personal control and social support than non-participants 
although, again, the levels for participants were consistent with previous research.   
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Overall, the similarity and consistency of the findings with previous research would 
suggest that the novel findings (mediation, moderation and moderated mediation) of this 
research are also independent of the study population and therefore would be 
generalisable to the general population. 
 
11.7 The model of trauma exposure and physical health - revisited 
The trauma diathesis stress model of widespread pain was developed from the model 
of trauma exposure and physical health as described in Section 2.4.2 (pg48) and Figure 
11.2 (Schnurr & Green, 2004a).  This model proposed that traumatic experiences lead to 
posttraumatic stress symptoms, which produce biological, psychological and attentional 
alterations.  The resulting health risk and illness behaviours then lead to physical ill health.   
 
Figure 11.2 A model of trauma exposure and physical health 
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Source: Schnurr and Green (2004a) 
 
The model of trauma exposure and physical health was not specifically tested, however 
the findings from the current studies partially concur with this model.  Both the GPSS and 
NorStOP analyses found a significant direct association between psychological stress 
(including anxiety and depression) and widespread pain.  This would suggest the 
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requirement to add a direct link either from PTSD or psychological alterations to morbidity.  
However, it is possible that anxiety and depression lead to widespread pain via health risk 
behaviours, the influences of which were not assessed in the current studies.  
Dissociation, health anxiety and personal control (psychological alterations) and 
somatosensory amplification (an attentional process) were not found to mediate the stress 
pain relationship.  Again, however, their effect through illness and health risk behaviours 
was not specifically tested here.  Adult attachment style (GPSS study) and social support 
(NorStOP study) were identified as significant mediators of the stress pain relationship.  
Although Schnurr and Green (2004a) acknowledge the influence of social, personal and 
cultural factors, perhaps adult attachment style and social support should be included as 
“social alterations” on the pathway from trauma exposure / PTSD to morbidity / mortality.  
In this way, social alterations would be given more presence, equal in parity to 
psychological and biological alterations (Figure 11.3).  
 
Figure 11.3 Adapted model of trauma exposure and physical health 
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Source: adapted from Schnurr and Green (2004a) 
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11.8 Implications for treatment 
As outlined in Section 2.6 (p72), current treatments for widespread pain result in only 
small to moderate symptom improvement, often of short duration (Nuesch et al, 2013).  
One of the reasons why such treatments are not successful is because widespread pain is 
the result of a complex interaction of factors.  Individuals with widespread pain are 
therefore heterogeneous (Van Houdenhove & Luyten, 2008), suggesting that a stratified 
approach to treatment may be more successful.  By exploring the moderators (in whom) 
and mediators (mechanisms) of the stress pain relationship, the trauma diathesis stress 
model of widespread pain has enabled the identification of susceptible individuals and 
also identified possible social processes that could be targeted in treatment.  The 
relationship between psychological stress and widespread pain was significant in both the 
GPSS and NorStOP studies.  It follows, therefore, that the existing treatments which 
target psychological stress, particularly anxiety, depression, somatisation, sleep problems 
and the response to recent life events would be beneficial not only for individuals with 
existing widespread pain conditions, but also as a prevention for its development. 
 
Adult attachment style and social support were found to mediate the stress pain 
relationship.  Whilst further research is required to clarify and confirm these findings, the 
results are suggestive of the role of these factors in the development of widespread pain.  
Current widespread pain treatments which target an individual’s attachment style, such as 
CBT (Andersen, 2012), EMDR (Wesselmann et al, 2012) or group therapy (Marmarosh & 
Tasca, 2013) could therefore be beneficial.  Support groups and group therapy have also 
been a beneficial source of social support to patients with widespread pain (van Uden-
Kraan, 2008; Bremander et al, 2009).  Patients report that support groups provide a sense 
of belonging, acceptance and solidarity. Patients learn from each other by sharing 
experiences, providing motivation and encouragement.  Reported benefits also include 
being able to help others and taking pleasure from the achievement of others 
(Subramaniam et al, 1999; Matthias et al, 2014).  Similarly, group CBT has enabled 
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patients to realise that it is acceptable to seek support and learn to recognise when it is 
needed (Bremander et al, 2009).   
 
Researchers have suggested that childhood abuse and neglect should be screened for 
within primary care (Leserman et al 1998; Van Houdenhove et al, 2001; Green & 
Kimberling, 2004; Friedman et al, 1992; Sachs-Ericsson et al, 2009).  Although NICE 
guidelines (NICE, 2013) are in place to identify abuse in children up to age 17 years, there 
are currently no plans to consider a screening policy for childhood abuse in adults 
(personal communication; Hugh Davis, UK National Screening Committee 25/02/2014).  
Screening for childhood abuse would only be beneficial if different treatments were 
required dependent upon abuse status.  The finding from the GPSS analysis of a 
moderation effect on the stress pain relationship by childhood abuse suggests that a 
stratified approach should be used to effectively target treatment.  Also the findings from 
the moderated mediation analysis suggest that there may be different mechanisms by 
which stress leads to pain dependent upon abuse status and sex.  The trauma focused 
therapies identified in Section 2.6 (p72), may therefore be beneficial.  These include 
trauma focused CBT, EMDR and psychodynamic psychotherapies.  In addition, dialectical 
behaviour therapy (DBT) has been found to be effective for the treatment of PTSD and 
childhood abuse related symptoms (Steil et al, 2011; Bohus et al, 2013). DBT is an 
individual and group therapy based on CBT and Buddhist meditative practice.  Treatment 
includes interpersonal skills training to improve stress tolerance and to facilitate 
acceptance and mindful awareness (Read, 2013).  
 
“Ultimately stratified medicine will ensure that the right patient gets the right treatment 
at the right time” (MRC, 2014).  The STarTBack approach to screening and stratifying 
treatment for individuals with low back pain is a good example (Hill et al, 2008).  The 
STarTBack tool contains four questions concerning pain and disability and five 
psychosocial questions based on recognised prognostic factors. The tool enables GPs to 
identify low, medium and high risk low back pain patients.  Treatment is then provided 
 236 
according to this risk; low risk patients receive education and pharmacological treatment, 
medium risk patients receive physiotherapy, and CBT combined with physiotherapy is 
provided to the high risk group (Hill et al, 2008).  This strategy has proved effective for the 
patient and also cost-effective for the treatment provider (Hill et al, 2011).  However, in a 
recent survey, family physicians in Massachusetts, USA identified a number of barriers to 
screening for a history of abuse, including a lack of time and training and discomfort with 
asking.  There was also a perception that there was little they could do to help such 
patients and a belief that a history of childhood abuse was not a medical problem 
(Weinreb et al, 2010).  Prior to the introduction of screening, training will therefore be 
required for health care professions regarding the long term impact of childhood abuse, 
how to interact with patients disclosing abuse and how and to whom to refer disclosing 
patients (Schnurr & Green, 2004a).   
 
The results of the studies reported in this thesis suggest that the stress pain 
relationship is moderated by childhood abuse, but not adult physical trauma and is 
mediated by adult attachment style and social support.  These findings have implications 
for the treatment of widespread pain, suggesting that a stratified approach may be most 
appropriate.  However, further research is required to clarify and build upon these 
findings. 
 
11.9 Recommendations for future research 
The research documented in this thesis focused on specific psychosocial mediators.  In 
order to further understand the relationship between stress and pain, future research 
should examine alternative and / or supplementary mediators.  Similarly, additional 
information relating to traumatic experiences may enable the more precise identification of 
susceptible individuals, whilst other potential susceptibility factors, such as genetics 
(Limer et al, 2008), deprivation (Khang et al, 2013), temperament and personality (Gatchel 
et al, 2007) could also be considered.  Building on the findings from the studies 
 237 
documented in this thesis, further research is required with regard to potential screening 
activities and stratified treatment provision.  Each of these areas is discussed in turn. 
 
11.9.1 Psychological stress 
Assessing psychological stress using a combination of life threatening events, anxiety, 
depression, and somatisation (GPSS) was a better fit to the data than using anxiety, 
depression and sleep problems (NorStOP).  As discussed in Section 2.3.1 (pg38), there 
are three approaches to assessing stress.  The GPSS analysis included environmental 
and psychological aspects of stress.  Future research could also include biological 
measures to assess allostatic load, such as cortisol and catecholamine levels and blood 
pressure (McBeth et al, 2007; McEwen, 1998).  Two alternative prospective models were 
examined in the GPSS analysis.  Although the model fit statistics were better for the 
controlling for baseline pain model, the pain as a stressor model still fit the data well.  It 
would therefore be interesting to explore this latter model further, particularly as there was 
a trend for the relationship between the number of pain sites at baseline and follow up to 
vary with abuse status (see Section 7.7.3biii).   
 
11.9.2 Mediators of the stress pain relationship 
Widespread pain results from a complex interaction of multiple physiological, 
psychological and social factors (Clauw & Crofford, 2003).  Future research should 
examine factors that have been associated with widespread pain, but were not examined 
in the current studies.  These include (but are not limited to) alternative psychological 
factors, including self-efficacy, coping strategies (Smith et al, 2009) and catastrophising 
(Edwards et al, 2006).  Furthermore, the GPSS and NorStOP studies examined the 
mediation effect of psychosocial factors individually, and yet it may be that such 
processes interact.  To fully understand the relationship between stress and widespread 
pain it may be necessary to investigate how such factors work together over time.  For 
example, future research is required to further clarify the pathways from stress to pain 
identified in the current research.  With regard to adult attachment, does a fearful style 
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lead to prolonged activation of the stress system, increasing the risk of widespread pain?  
Similarly, does social support reduce the risk of the development of widespread pain by 
increasing levels of self-efficacy?  However, the inclusion of further variables would 
necessitate a large sample size and may make interpretation of findings more complex.  
Ideally, prospective data would be collected from a large community population to enable 
further sub-groups / moderation analysis.  Furthermore, multiple and frequent data 
collection points would enable the examination of chronology and potentially causality and 
a wide age range would be useful to aid the identification of any sensitive period for the 
development of susceptibility.   
 
11.9.3 Moderators of the stress pain relationship 
The GPSS and NorStOP studies examined the moderation effect of childhood 
interpersonal and adult physical trauma, respectively. Individuals with widespread pain 
also report the occurrence of adult interpersonal trauma, such as domestic violence and 
rape (Dutton et al, 2006; Balousek et al, 2007; Wuest et al, 2009; Hauser et al, 2012; 
McLean et al, 2012) more frequently than the general population.  Research also 
suggests that physical trauma in childhood can have long term detrimental effects on the 
stress and pain processing systems (McBeth et al, 2001c, Wang et al, 2004; Mallen et al, 
2006; Walker et al, 2009b; Slater et al, 2010).  However, to date research has examined a 
direct association between these trauma types and widespread pain and the findings have 
not always been consistent (Hauser et al, 2011).   
 
Although research suggests that different traumatic experiences lead to different short 
term and long term emotional responses (Amstadter & Vernon, 2008), the response to 
trauma is also dependent upon an individual’s personality, prior experience, their 
perception of the event and also the reactions of others (Yehuda & DeLoux, 2007; 
O’Leary et al, 2010).  Future studies should therefore include an assessment of the impact 
of the trauma.  This could be achieved by the use of a structured clinical interview (Elhai 
et al, 2005) or questionnaires, such as the Post-traumatic Stress Symptoms Scale (Foa et 
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al, 1993), the Impact of Events Scale (Christianson & Marren, 2013; Horowitz, 1979), or 
the Centrality of Events Scale (Berntsen & Rubin, 2006).  This would enable the 
identification of further sub-groups and the examination of the moderation effect of the 
psychological impact of trauma, in addition to the occurrence of such events.   
 
In order to further clarify the role of trauma in the development and persistence of 
widespread pain, whether susceptibility is increased by childhood or adulthood, physical 
or interpersonal trauma, or the psychological impact of the trauma, future research 
examining the trauma diathesis stress model of widespread pain should examine the 
occurrence and impact of multiple trauma types occurring across the lifespan within the 
same population. 
 
11.9.4 Further applications of the trauma diathesis stress model 
Traumatic experiences and psychological stress have been implicated in the 
development of a number of psychological and physical health problems.  It would be 
interesting to examine whether the trauma diathesis stress model could be applied to 
conditions other than widespread pain, for example, irritable bowel syndrome (Leserman 
& Drossman, 2007) chronic pelvic pain (Lampe et al, 2003), Alzheimer's disease (Burnes 
& Burnette, 2013) and schizophrenia (Read et al, 2005).  It would also be interesting to 
examine why some traumatised individuals go on to develop physical problems, others 
develop psychiatric disorders and yet others experience post-traumatic growth (Merecz et 
al, 2012; Woodward & Joseph, 2003; Easton et al, 2013). 
 
11.9.5 Screening and treatment 
The findings from the GPSS study suggest that individuals who report childhood abuse 
and neglect have an increased susceptibility to widespread pain when they experience 
psychological stress.  As stated above, further research is required to identify whether 
susceptibility to stress and widespread pain is increased by a particular trauma type 
(interpersonal or physical), trauma occurring at a specific developmental phase (childhood 
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or adulthood) or whether susceptibility is increased based on the response to the event 
(e.g. post-traumatic symptoms).  Further research would then be required to develop or 
identify a reliable and valid screening tool and to identify the most appropriate time to 
screen for the trauma types identified or the trauma related reactions.  Research is also 
essential to determine when such screening should take place.  Screening routinely 
during any primary care visit, whilst allowing trauma related issues to potentially be 
addressed prior to the development of any psychological or physical ill health, would 
seriously increase the GPs workload.  Screening at the first report of the experience of 
pain, may enable treatment to prevent the pain from becoming more widespread or 
chronic.  Alternatively, enquiries about a history of trauma could be made when pain that 
is resistant to usual treatment has been identified.  Further research is also required to 
identify the most appropriate and effective interventions for individuals with widespread 
pain based on the outcome of the screening.  Furthermore, training in the use of tools and 
the patient’s response to the screening must also be considered.   
 
Psychological stress has been shown to play an important role in the development and 
maintenance of widespread pain.  It would therefore be beneficial to investigate the 
benefits and practicalities of screening for psychological stress within primary care (Green 
& Kimberling, 2004).  The UK National Screening Committee will be reviewing their 
screening policy with regard to depression this year (Public Health England, 2010), and 
screening for anxiety, somatisation, sleep problems and PTSD should also be considered 
in future research (Kimberling et al, 2006).   
 
11.10 Conclusion 
Widespread musculoskeletal pain, the most common form of chronic pain, is disabling 
and costly.  “Chronic pain is a condition in its own right” (NHS Scotland, 2008, pg3) and 
can be considered a public health burden.  The research presented in this thesis has 
contributed new knowledge regarding the aetiology and mechanisms of the development 
and persistence of widespread pain.   
 241 
This thesis presented the trauma diathesis stress model of widespread pain, a 
theoretical model developed by the author.  The model was tested in two population 
based prospective studies.  This research identified childhood abuse and sex as potential 
susceptibility factors, and adult attachment style and social support as mechanisms via 
which psychological stress leads to widespread pain.  Based on these findings and the 
work of Schnurr and Green (2004a) it is proposed that childhood abuse increases 
susceptibility by altering psychological, social and biological processes.  The experience 
of subsequent psychological stress then leads to further psychological, social and 
biological alterations, which lead to the development of widespread pain.   
 
By identifying individuals who were susceptible to widespread pain when stressed 
(moderators) and also pathways (mediators) by which psychological stress lead to 
widespread pain, these findings suggest that a stratified approach to the treatment of 
widespread pain should be investigated further. 
 
Previous studies examining the development and persistence of widespread pain have 
considered the roles of psychological stress and trauma separately.  In the studies 
presented in this thesis, the relationships between trauma, stress and pain were examined 
simultaneously using a diathesis stress model.  This model may also be useful for 
examining the aetiology and mechanisms of other physical and mental health conditions. 
 
This research has also provided indictors of further directions for research; to confirm 
these findings; to clarify further the mechanisms identified; to examine the potential 
benefits of screening for psychological stress and childhood interpersonal trauma and to 
inform treatment trials.  
 
 242 
References 
Abbott, S. (2009). Social capital and health: The problematic roles of social networks and 
social surveys. Health Sociology Review, 18(3), 297-306.  
Abeles, A. M.; Pillinger, M. H.; Solitar, B. M. & Abeles, M. (2007). Narrative review: The 
pathophysiology of fibromyalgia. Annals of Internal Medicine, 146(10), 726-W172.  
Abrams, M. P.; Mulligan, A. D.; Carleton, R. N. & Asmundson, G. J. G. (2008). Prevalence 
and correlates of sleep paralysis in adults reporting childhood sexual abuse. Journal of 
Anxiety Disorders, 22(8), 1535-1541.  
Agaibi, C. E. & Wilson, J. P. (2005). Trauma, PTSD, and resilience: A review of the 
literature. Trauma, Violence & Abuse, 6(3), 195-216.  
Agargün, ,M.Y.; Tekeoglu, I.; Kara, H.; Adak, B. & Ercan, M. (1998). Hypnotizability, pain 
threshold, and dissociative experiences. Biological Psychiatry, 44(1), 69-71.  
Aggarwal, V. R.; McBeth, J.; Zakrzewska, J. M.; Lunt, M. & Macfarlane, G. J. (2006). The 
epidemiology of chronic syndromes that are frequently unexplained: Do they have 
common associated factors? International Journal of Epidemiology, 35(2), 468-476.  
Åkerstedt, T.; Orsini, N.; Petersen, H.; Axelsson, J.; Lekander, M. & Kecklund, G. (2012). 
Predicting sleep quality from stress and prior sleep--a study of day-to-day covariation 
across six weeks. Sleep Medicine, 13(6), 674-679.  
Alaggia, R. (2010). An ecological analysis of child sexual abuse disclosure: 
Considerations for child and adolescent mental health. Journal of the Canadian 
Academy of Child & Adolescent Psychiatry, 19(1), 32-39.  
Al-Allaf, A.; Dunbar, K. L.; Hallum, N. S.; Nosratzadeh, B.; Templeton, K. D. & Pullar, T. 
(2002). A case-control study examining the role of physical trauma in the onset of 
fibromyalgia syndrome. Rheumatology (Oxford, England), 41(4), 450-453.  
Al-Allaf, A.; Sanders, P. A.; Ogston, S. A. & Marks, J. S. (2001). A case-control study 
examining the role of physical trauma in the onset of rheumatoid arthritis. 
Rheumatology (Oxford, England), 40(3), 262-266.  
Aloisi, A. M.; Bachiocco, V.; Costantino, A.; Stefani, R.; Ceccarelli, I.; Bertaccini, A. & 
Meriggiola, M. C. (2007). Cross-sex hormone administration changes pain in 
transsexual women and men. Pain, 132, S60-S67.  
Alvarez, J. & Hunt, M. (2005). Risk and resilience in canine search and rescue handlers 
after 9/11. Journal of Traumatic Stress, 18(5), 497-505.  
Alvarez-Nemegyei, J.; Peláez-Ballestas, I.; Sanin, L. H.; Cardiel, M. H.; Ramirez-Angulo, 
A. & Goycochea-Robles, M. (2011). Prevalence of musculoskeletal pain and rheumatic 
diseases in the southeastern region of mexico. A COPCORD-based community survey. 
The Journal of Rheumatology Supplement, 86, 21-25.  
Amital, D.; Fostick, L.; Polliack, M. L.; Segev, S.; Zohar, J.; Rubinow, A. & Amital, H. 
(2006). Posttraumatic stress disorder, tenderness, and fibromyalgia syndrome: Are 
they different entities? Journal of Psychosomatic Research, 61(5), 663-669.  
Amstadter, A. B. & Vernon, L. L. (2008). Emotional reactions during and after trauma: A 
comparison of trauma types. Journal of Aggression, Maltreatment & Trauma, 16(4), 
391-408.  
Anda, R. F.; Felitti, V. J.; Bremner, J. D.; Walker, J. D.; Whitfield, C.; Perry, B. D.; Dube, S. 
R. & Giles, W. H. (2006). The enduring effects of abuse and related adverse 
experiences in childhood: A convergence of evidence from neurobiology and 
epidemiology. European Archives of Psychiatry and Clinical Neuroscience, 256(3), 
174-186.  
Anderberg, U. M.; Marteinsdottir, I.; Theorell, T. & von Knorring, L. (2000). The impact of 
life events in female patients with fibromyalgia and in female healthy controls. 
 243 
European Psychiatry: The Journal of the Association of European Psychiatrists, 15(5), 
295-301.  
Andersen, T. E. (2012). Does attachment insecurity affect the outcomes of a 
multidisciplinary pain management program? The association between attachment 
insecurity, pain, disability, distress, and the use of opioids. Social Science & Medicine, 
74(9), 1461-1468.  
Anderson, J.; Martin, J.; Mullen, P.; Romans, S. & Herbison, P. (1993). Prevalence of 
childhood sexual abuse experiences in a community sample of women. Journal of the 
American Academy of Child and Adolescent Psychiatry, 32(5), 911-919.  
Andersson, A. L.; Bunketorp, O. & Allebeck, P. (1997). High rates of psychosocial 
complications after road traffic injuries. Injury, 28(8), 539-543.  
Andersson, H. I.; Ejlertsson, G.; Leden, I. & Scherstén, B. (1999). Musculoskeletal chronic 
pain in general practice: Studies of health care utilisation in comparison with pain 
prevalence. Scandinavian Journal of Primary Health Care, 17(2), 87-92.  
Andreasen, N. J. & Norris, A. S. (1972). Long-term adjustment and adaptation 
mechanisms in severely burned adults. The Journal of Nervous and Mental Disease, 
154(5), 352-362.  
Andrews, G.; Hobbs, M. J.; Borkovec, T. D.; Beesdo, K.; Craske, M. G.; Heimberg, R. G.; 
Rapee, R. M.; Ruscio, A. M. & Stanley, M. A. (2010). Generalized worry disorder: A 
review of DSM-IV generalized anxiety disorder and options for DSM-V. Depression & 
Anxiety (1091-4269), 27(2), 134-147.  
Antony, M. M.; Bieling, P. J.; Cox, B. J.; Enns, M. W. & Swinson, R. P. (1998). 
Psychometric properties of the 42-item and 21-item versions of the depression anxiety 
stress scales in clinical groups and a community sample. Psychological Assessment, 
10(2), 176-181.  
Apkarian, A. V.; Baliki, M. N. & Geha, P. Y. (2009). Towards a theory of chronic pain. 
Progress in Neurobiology, 87(2), 81-97.  
Arbuckle, J.L. (2012) IBM® SPSS® Amos™ 21 User’s Guide. IMB Corp. 
ftp://public.dhe.ibm.com/software/analytics/spss/documentation/amos/21.0/en/Manuals/
IBM_SPSS_Amos_Users_Guide.pdf 
Arendt-Nielsen, L.; Fernández-de-las-Peñas, C. & Graven-Nielsen, T. (2011). Basic 
aspects of musculoskeletal pain: From acute to chronic pain. Journal of Manual & 
Manipulative Therapy (Maney Publishing), 19(4), 186-193.  
Armijo-Olivo, S. Stiles, C.R., Hagen, N.A. & Biondo, P.D. (2012). Assessment of study 
quality for systematic reviews: a comparison of the Cochrane Collaboration Risk of 
BiasTool and the Effective Public Health Practice Project Quality Assessment Tool: 
methodological research. Journal of Evaluation in Clinical Practice, 18, 12-18. 
Arnold, L.M., Clauw, D.J., & McCarberg B.H.,. (2011). Improving the recognition and 
diagnosis of fibromyalgia. Mayo Clin.Proc., 86(5), 457.  
Arnold, L. M.; Hudson, J. I.; Hess, E. V.; Ware, A. E.; Fritz, D. A.; Auchenbach, M. B.; 
Starck, L. O. & Keck, P., J. (2004). Family study of fibromyalgia. Arthritis & 
Rheumatism, 50(3), 944-952.  
Aspelmeier, J. E.; Elliott, A. N. & Smith, C. H. (2007). Childhood sexual abuse, 
attachment, and trauma symptoms in college females: The moderating role of 
attachment. Child Abuse & Neglect, 31(5), 549-566.  
Badura, A. S.; Reiter, R. C.; Altmaier, E. M.; Rhomberg, A. & Elas, D. (1997). 
Dissociation, somatization, substance abuse, and coping in women with chronic pelvic 
pain. Obstetrics and Gynecology, 90(3), 405-410.  
Baer, J. C. & Martinez, C. D. (2006). Child maltreatment and insecure attachment: A 
meta-analysis. Journal of Reproductive and Infant Psychology, 24(3), 187-197.  
 244 
Bagozzi, R. P. & Yi, Y. (2012). Specification, evaluation, and interpretation of structural 
equation models. Journal of the Academy of Marketing Science, 40(1), 8-34.  
Balousek, S.; Plane, M. B. & Fleming, M. (2007). Prevalence of interpersonal abuse in 
primary care patients prescribed opioids for chronic pain. Journal of General Internal 
Medicine, 22(9), 1268-1273.  
Banyard, V.L.; Kendall-Tackett, K.A. & Edwards, V.J. (2009a).  Introduction to trauma and 
physical health: a framework and introduction to integrating trauma practice into 
primary care. In Banyard, V.L.; Kendall-Tackett, K.A. & Edwards, V.J. (Eds) Trauma 
and physical health; understanding the effects of extreme stress and of psychological 
harm.  Routledge, Oxon. 
Barsky, A. J. & Wyshak, G. (1990). Hypochondriasis and somatosensory amplification. 
British Journal of Psychiatry, 157, 404-409.  
Barsky, A. J.; Goodson, J. D.; Lane, R. S. & Cleary, P. D. (1988). The amplification of 
somatic symptoms. Psychosomatic Medicine, 50(5), 510-519.  
Barsky, A. J.; Fama, J. M.; Bailey, E. D. & Ahern, D. K. (1998). A prospective 4- to 5-year 
study of DSM-III-R hypochondriasis. Archives of General Psychiatry, 55(8), 737-744.  
Barsky, A. J.; Wyshak, G. & Klerman, G. L. (1990a). Transient hypochondriasis. Archives 
of General Psychiatry, 47(8), 746-752.  
Barsky, A. J.; Wyshak, G. & Klerman, G. L. (1990b). The somatosensory amplification 
scale and its relationship to hypochondriasis. Journal of Psychiatric Research, 24(4), 
323-334.  
Barsky, A. J.; Peekna, H. M. & Borus, J. F. (2001). Somatic symptom reporting in women 
and men. Journal of General Internal Medicine, 16(4), 266-275.  
Barsky, A. J.; Orav, E. J. & Bates, D. W. (2005). Somatization increases medical 
utilization and costs independent of psychiatric and medical comorbidity. Archives of 
General Psychiatry, 62(8), 903-910.  
Bartholomew, K. & Horowitz, L. M. (1991). Attachment styles among young adults: A test 
of a four-category model. Journal of Personality and Social Psychology, 61(2), 226-
244.  
Bengtsson, A. (2002). The muscle in fibromyalgia. Rheumatology (Oxford, England), 
41(7), 721-724.  
Bennett, R. M. (2001). Fibromyalgia review. Journal of Musculoskeletal Pain, 9(4), 99-112.  
Bennett, R. M.; Jones, J.; Turk, D. C.; Russell, I. J. & Matallana, L. (2007). An internet 
survey of 2,596 people with fibromyalgia. BMC Musculoskeletal Disorders, 8, 27-11.  
Berger, A.; Dukes, E.; Martin, S.; Edelsberg, J. & Oster, G. (2007). Characteristics and 
healthcare costs of patients with fibromyalgia syndrome. International Journal of 
Clinical Practice, 61(9), 1498-1508.  
Bergman, S. (2005). Psychosocial aspects of chronic widespread pain and fibromyalgia. 
Disability and Rehabilitation, 27(12), 675-683.  
Bergman, S.; Herrström, P.; Jacobsson, L. T. & Petersson, I. F. (2002). Chronic 
widespread pain: A three year followup of pain distribution and risk factors. The Journal 
of Rheumatology, 29(4), 818-825.  
Berkman, L. F. & Syme, S. L. (1979). Social networks, host resistance, and mortality: A 
nine-year follow-up study of alameda county residents. American Journal of 
Epidemiology, 109(2), 186-204.  
Berkman, L. F. (2000). Social support, social networks, social cohesion and health. Social 
Work in Health Care, 31(2), 3-14.  
Bernstein, D. P.; Stein, J. A.; Newcomb, M. D.; Walker, E.; Pogge, D.; Ahluvalia, T.; 
Stokes, J.; Handelsman, L.; Medrano, M.; Desmond, D. & Zule, W. (2003). 
 245 
Development and validation of a brief screening version of the childhood trauma 
questionnaire. Child Abuse & Neglect, 27(2), 169-190.  
Bernstein, E. M. & Putnam, F. W. (1986). Development, reliability, and validity of a 
dissociation scale. The Journal of Nervous and Mental Disease, 174(12), 727-735.  
Berntsen, D. & Rubin, D. C. (2006). The centrality of event scale: A measure of integrating 
a trauma into one's identity and its relation to post-traumatic stress disorder symptoms. 
Behaviour Research and Therapy, 44(2), 219-231.  
Berntsen, D. & Rubin, D. C. (2007). When a trauma becomes a key to identity: Enhanced 
integration of trauma memories predicts posttraumatic stress disorder symptoms. 
Applied Cognitive Psychology, 21(4), 417-431.  
Besedovsky, L.; Lange, T. & Born, J. (2012). Sleep and immune function. Pflügers Archiv: 
European Journal of Physiology, 463(1), 121-137.  
Besley, J. (2002). Primary care workload in the management of chronic pain: A 
retrospective cohort study using a GP database to identify resource implications for UK 
primary care. Journal of Medical Economics; 5:39-50 
Bidari, A.; Ghavidel-Parsa, B. & Ghalehbaghi, B. (2009). Reliability of ACR criteria over 
time to differentiate classic fibromyalgia from nonspecific widespread pain syndrome: A 
6-month prospective cohort study. Modern Rheumatology, 19(6), 663-669.  
Bigatti, S,M., Hernandez, A.M., Cronan, T.A. & Rand, K.L. (2008). Sleep disturbances in 
fibromyalgia syndrome: relationship to pain and depression. Arthritis & rheumatism 
(arthritis care & research). Vol. 59, No. 7, July 15, pp 961–967 
Bingel, U.; Wanigasekera, V.; Wiech, K.; Ni Mhuircheartaigh, R.; Lee, M. C.; Ploner, M. & 
Tracey, I. (2011). The effect of treatment expectation on drug efficacy: Imaging the 
analgesic benefit of the opioid remifentanil. Science Translational Medicine, 3(70), 70-
70ra14.  
Bjelland, I.; Dahl, A. A.; Haug, T. T. & Neckelmann, D. (2002). The validity of the hospital 
anxiety and depression scale: An updated literature review. Journal of Psychosomatic 
Research, 52(2), 69-77.  
Blalock SJ, DeVellis RF, Brown GK, Wallston KA. Validity of the Center for 
Epidemiological Studies Depression Scale in arthritis populations. Arthritis Rheum 
1989;32:991-7. 
Bleuler, M. (1963). Conception of schizophrenia within the last fifty years and today 
[abridged]. Proceedings of the Royal Society of Medicine, 56(10), 945-952.  
Blunch, N. J. (2008). Introduction to structural equation modelling using SPSS and AMOS. 
Los Angeles: Sage.  
Blunch (2013). Introduction to structural equation modeling using ibm spss statistics and 
amos 2nd Ed. Sage Publications; London. 
Boals, A.; Hayslip, B.; Knowles, L. R. & Banks, J. B. (2012). Perceiving a negative event 
as central to One’s identity partially mediates age differences in posttraumatic stress 
disorder symptoms. Journal of Aging and Health, 24(3), 459-474.  
Boardman, H. F.; Thomas, E.; Millson, D. S.; MacGregor, E. A.; Laughey, W. F. & Croft, 
P. R. (2003). North staffordshire headache survey: Development, reliability and validity 
of a questionnaire for use in a general population survey. Cephalalgia (Wiley-
Blackwell), 23(5), 325-331.  
Bob, P. (2008). Dissociation and neurobiological consequences of traumatic stress. 
Activitas Nervosa Superior, 50(1-2), 9-14.  
Bohus, M.; Dyer, A. S.; Priebe, K.; Krüger, A.; Kleindienst, N.; Schmahl, C.; Niedtfeld, I. & 
Steil, R. (2013). Dialectical behaviour therapy for post-traumatic stress disorder after 
childhood sexual abuse in patients with and without borderline personality disorder: A 
randomised controlled trial. Psychotherapy & Psychosomatics, 82(4), 221-233.  
 246 
Boisset-Pioro, M.; Esdaile, J. M. & Fitzcharles, M. A. (1995). Sexual and physical abuse in 
women with fibromyalgia syndrome. Arthritis and Rheumatism, 38(2), 235-241.  
Bonanno, G. A.; Galea, S.; Bucciarelli, A. & Vlahov, D. (2007). What predicts 
psychological resilience after disaster? the role of demographics, resources, and life 
stress. Journal of Consulting and Clinical Psychology, 75(5), 671-682.  
Bortsov,, A, V; Platts-Mills,, T, F; Peak,, D, A; Jones,, J, S; Swor,, R, A; Domeier,, R, M; 
Lee,, D, C; Rathlev,, N, K; Hendry,, P, L; Fillingim,, R, B & McLean,, S, A. (2013). Pain 
distribution and predictors of widespread pain in the immediate aftermath of motor 
vehicle collision. European Journal of Pain, 17(8), 1243-1251.  
Bote, M. E.; Garcia, J. J.; Hinchado, M. D. & Ortega, E. (2013). Fibromyalgia: Anti-
inflammatory and stress responses after acute moderate exercise. Plos One, 8(9), 1-6.  
Bowlby, J. (1969). Attachment and loss:Volume 1: Attachment. London: Hogarth.  
Bowlby, R. (2007). Babies and toddlers in non-parental daycare can avoid stress and 
anxiety if they develop a lasting secondary attachment bond with one carer who is 
consistently accessible to them. Attachment & Human Development, 9(4), 307-319.  
Branco, J. C.; Bannwarth, B.; Failde, I.; Abello Carbonell, J.; Blotman, F.; Spaeth, M.; 
Saraiva, F.; Nacci, F.; Thomas, E.; Caubère, J.; Le Lay, K.; Taieb, C. & Matucci-
Cerinic, M. (2010). Prevalence of fibromyalgia: A survey in five european countries. 
Seminars in Arthritis and Rheumatism, 39(6), 448-453.  
Bremander, A.; Bergman, S. & Arvidsson, B. (2009). Perception of multimodal cognitive 
treatment for people with chronic widespread pain--changing one's life plan. Disability 
and Rehabilitation, 31(24), 1996-2004.  
Brett, E. A. (2007). The classification of posttraumatic stress disorder. In B. A. van der 
Kolk, A. C. McFarlane & L. Weisaeth (Eds.), (pp. 117-128). New York, NY US: Guilford 
Press.  
Brewin, C. R.; Andrews, B. & Valentine, J. D. (2000). Meta-analysis of risk factors for 
posttraumatic stress disorder in trauma-exposed adults. Journal of Consulting and 
Clinical Psychology, 68(5), 748-766.  
Briere, J. & Scott, C. (2006). Principles of trauma therapy: A guide to symptoms, 
evaluation, and treatment. Thousand Oaks, CA US: Sage Publications, Inc.  
Briere, J. & Spinazzola, J. (2005). Phenomenology and psychological assessment of 
complex posttraumatic states. Journal of Traumatic Stress, 18(5), 401-412.  
Broderick, J. E. & Ross, J. A. (2005). Is there evidence for surgery triggering the onset of 
fibromyalgia syndrome? Journal of Musculoskeletal Pain, 13(3), 19.  
Brown, G. W. & Harris, T. (1978). Social origins of depression: A study of psychiatric 
disorders in women. London: Tavistock.  
Brown, J.; Berenson, K. & Cohen, P. (2005). Documented and self-reported child abuse 
and adult pain in a community sample. The Clinical Journal of Pain, 21(5), 374-377.  
Brown, R. J. (2004). Psychological mechanisms of medically unexplained symptoms: An 
integrative conceptual model. Psychological Bulletin, 130(5), 793-812.  
Brown, R. J.; Schrag, A. & Trimble, M. R. (2005). Dissociation, childhood interpersonal 
trauma, and family functioning in patients with somatization disorder. The American 
Journal of Psychiatry, 162(5), 899-905.  
Brugha, T. S. & Cragg, D. (1990). The list of threatening experiences: The reliability and 
validity of a brief life events questionnaire. Acta Psychiatrica Scandinavica, 82(1), 77-
81.  
Brugha, T.; Bebbington, P.; Tennant, C. & Hurry, J. (1985). The list of threatening 
experiences: A subset of 12 life event categories with considerable long-term 
contextual threat. Psychological Medicine, 15(1), 189-194.  
 247 
Bruusgaard, D.; Tschudi-Madsen, H.; Ihleb‘k, C.; Kamaleri, Y. & Natvig, B. †. (2012). 
Symptom load and functional status: Results from the ullensaker population study. 
BMC Public Health, 12(1), 1085-1091.  
Bucknill, J.C. & Tuke, D.H. (1858). A manual of psychological medicine: Containing the 
history, nosology, description, statistics, diagnosis, pathology and treatment of insanity.  
Blanchard & Lea; Philadelphia.  Obtained from 
http://books.google.co.uk/books?hl=en&lr=&id=Fv7oGJwF7XwC&oi=fnd&pg=PR1&dq=an+man
ual+of+psychological+medicine&ots=EmjS8DXzXL&sig=26U7il_NcZjTYH9mZixu60guZLU#v=o
nepage&q=an%20manual%20of%20psychological%20medicine&f=false 
Burckhardt, C. S. & Jones, K. D. (2005). Effects of chronic widespread pain on the health 
status and quality of life of women after breast cancer surgery BioMed Central.  
Burnes, D. P. R. & Burnette, D. (2013). Broadening the etiological discourse on 
alzheimer's disease to include trauma and posttraumatic stress disorder as 
psychosocial risk factors. Journal of Aging Studies, 27(3), 218-224.  
Burton, T.; Farley, D. & Rhea, A. (2009). Stress-induced somatization in spouses of 
deployed and nondeployed servicemen. Journal of the American Academy of Nurse 
Practitioners, 21(6), 332-339.  
Busch, A. J.; Webber, S. C.; Brachaniec, M.; Bidonde, J.; Bello-Haas, V.; Danyliw, A. D.; 
Overend, T. J.; Richards, R. S.; Sawant, A. & Schachter, C. L. (2011). Exercise therapy 
for fibromyalgia. Current Pain & Headache Reports, 15(5), 358-367.  
Buskila, D.; Neumann, L.; Alhoashle, A. & Abu-Shakra, M. (2000). Fibromyalgia syndrome 
in men. Seminars in Arthritis and Rheumatism, 30(1), 47-51.  
Buskila, D.; Neumann, L.; Vaisberg, G.; Alkalay, D. & Wolfe, F. (1997). Increased rates of 
fibromyalgia following cervical spine injury. A controlled study of 161 cases of traumatic 
injury. Arthritis and Rheumatism, 40(3), 446-452.  
Buskila, D. & Sarzi-Puttini, P. (2006). Biology and therapy of fibromyalgia. genetic aspects 
of fibromyalgia syndrome. Arthritis Research & Therapy, 8(5), 218-218.  
Butcher, J. N.;Graham, J. R.;Williams, C. L. & Ben-Porath, Y. (1990). Development and 
use of the MMPI-2 content scales. Minneapolis, MN US: University of Minnesota Press.  
Byrne, B. M. (2010). Structural equation modeling with AMOS: Basic concepts, 
applications, and programming (2nd ed.). New York, NY US: Routledge/Taylor & 
Francis Group.  
Campbell, D. D.; Rijsdijk, F. V. & Sham, P. C. (2007). Computation of individual latent 
variable scores from data with multiple missingness patterns. Behavior Genetics, 37(2), 
408-422.  
Carnes, D.; Parsons, S.; Ashby, D.; Breen, A.; Foster, N. E.; Pincus, T.; Vogel, S. & 
Underwood, M. (2007). Chronic musculoskeletal pain rarely presents in a single body 
site: Results from a UK population study. Rheumatology (Oxford, England), 46(7), 
1168-1170.  
Carpenter, M. T.; Hugler, R.; Enzenauer, R. J.; Des Rosier, K. F.; Kirk, J. M. & Brehm, W. 
T. (1998). Physical and sexual abuse in female patients with fibromyalgia. Journal of 
Clinical Rheumatology. 4(6):301-306.  
Carpenter, L.; Shattuck, T.; Tyrka, A.; Geracioti, T. & Price, L. (2011). Effect of childhood 
physical abuse on cortisol stress response. Psychopharmacology, 214(1), 367-375.  
Carrasco, G. A. & Van de Kar, L.,D. (2003). Neuroendocrine pharmacology of stress. 
European Journal of Pharmacology, 463(1-3), 235-272.  
Carstensen, L. L. (1995). Evidence for a life-span theory of socioemotional selectivity. 
Current Directions in Psychological Science (Wiley-Blackwell), 4(5), 151-156.  
 248 
Castillo, R. C.; MacKenzie, E. J.; Wegener, S. T. & Bosse, M. J. (2006). Prevalence of 
chronic pain seven years following limb threatening lower extremity trauma. Pain, 
124(3), 321-329.  
Castro, I.; Barrantes, F.; Tuna, M.; Cabrera, G.; Garcia, C.; Recinos, M.; Espinoza, L. R. & 
Garcia-Kutzbach, A. (2005). Prevalence of abuse in fibromyalgia and other rheumatic 
disorders at a specialized clinic in rheumatic diseases in guatemala city. Journal of 
Clinical Rheumatology: Practical Reports on Rheumatic & Musculoskeletal Diseases, 
11(3), 140-145.  
Chen, L. P.; Murad, M. H.; Paras, M. L.; Colbenson, K. M.; Sattler, A. L.; Goranson, E. N.; 
Elamin, M. B.; Seime, R. J.; Shinozaki, G.; Prokop, L. J. & Zirakzadeh, A. (2010). 
Sexual abuse and lifetime diagnosis of psychiatric disorders: Systematic review and 
meta-analysis. Mayo Clinic Proceedings, 85(7), 618-629.  
Chok, N.S. (2008) Pearson’s versus spearman’s and kendall’s correlation coefficients for 
continuous data. Masters thesis. 
Chorpita, B. F. & Barlow, D. H. (1998). The development of anxiety: The role of control in 
the early environment. Psychological Bulletin, 124(1), 3-21.  
Chou, M.; Chen, K.; Yeh, T.; Lee, I.; Yao, W.; Chen, P.; Chang, K.; Liao, M. & Yang, Y. 
(2012). Association between somatization subscale score and serotonin transporter 
availability in healthy volunteers-a single photon emission computed tomography study 
with [I] ADAM Springer Science & Business Media B.V.  
Christiansen, D. M. & Elklit, A. (2008). Risk factors predict post-traumatic stress disorder 
differently in men and women. Annals of General Psychiatry, 7, 24-24.  
Christianson, S. & Marren, J. (2012). The impact of event scale - revised (IES-R). 
MEDSURG Nursing, 21(5), 321-322.  
Chugani, H. T.; Behen, M. E.; Muzik, O.; Juhász, C.; Nagy, F. & Chugani, D. C. (2001). 
Local brain functional activity following early deprivation: A study of postinstitutionalized 
romanian orphans. Neuroimage, 14(6), 1290-1301.  
Ciccone, D. S.; Elliott, D. K.; Chandler, H. K.; Nayak, S. & Raphael, K. G. (2005). Sexual 
and physical abuse in women with fibromyalgia syndrome: A test of the trauma 
hypothesis. The Clinical Journal of Pain, 21(5), 378-386.  
Ciechanowski, P. S.; Katon, W. J.; Russo, J. E. & Walker, E. A. (2001). The patient-
provider relationship: Attachment theory and adherence to treatment in diabetes. 
American Journal of Psychiatry, 158(1), 29-35.  
Ciechanowski, P. S.; Walker, E. A.; Katon, W. J. & Russo, J. E. (2002). Attachment 
theory: A model for health care utilization and somatization. Psychosomatic Medicine, 
64(4), 660-667.  
Clancy (2009) The trauma truth. Basic books, New York.  
Clauw, D. J. & Crofford, L. J. (2003). Chronic widespread pain and fibromyalgia: What we 
know, and what we need to know. Best Practice & Research.Clinical Rheumatology, 
17(4), 685-701.  
Clements, K. & Turpin, G. (2000). Life event exposure, physiological reactivity, and 
psychological strain. Journal of Behavioral Medicine, 23(1), 73-94.  
Clemmons, J. C.; Walsh, K.; Dilillo, D. & Messman-Moore, T. (2007). Unique and 
combined contributions of multiple child abuse types and abuse severity to adult 
trauma symptomatology. Child Maltreatment, 12(2), 172-181.  
Cohen, S., Kessler, R. C. & Underwood, G. L. (Eds.) (Ed.). (1995). Measuring stress: A 
guide for health and social scientists. New York: Oxford.  
Cohen, S. & Wills, T. A. (1985). Stress, social support, and the buffering hypothesis. 
Psychological Bulletin, 98(2), 310-357.  
 249 
Compañ, V.; Feixas, G.; Varlotta-Domínguez, N.; Torres-Viñals, M.; Aguilar-Alonso, Á.; 
Dada, G. & Saúl, L. Á. (2011). Cognitive factors in fibromyalgia: The role of self-
concept and identity related conflicts. Journal of Constructivist Psychology, 24(1), 56-
77.  
Cozzarelli, C.; Karafa, J. A.; Collins, N. L. & Tagler, M. J. (2003). Stability and change in 
adult attachment styles: Associations with personal vulnerabilities, life events, and 
global construals of self and others. Journal of Social and Clinical Psychology, 22(3), 
315-346.  
Cramer, P. (2000). Defense mechanisms in psychology today. American Psychologist, 
55(6), 637.  
Crawford, B. K.; Piault, E. C.; Lai, C. & Sarzi-Puttini, P. (2010). Assessing sleep in 
fibromyalgia: Investigation of an alternative scoring method for the jenkins sleep scale 
based on data from randomized controlled studies. Clinical and Experimental 
Rheumatology, 28(6), S100-S109.  
Crawford, J. R.; Henry, J. D.; Crombie, C. & Taylor, E. P. (2001). Brief report normative 
data for the HADS from a large non-clinical sample. British Journal of Clinical 
Psychology, 40(4), 429.  
Creed, F.; Guthrie, E.; Ratcliffe, J.; Fernandes, L.; Rigby, C.; Tomenson, B.; Read, N. & 
Thompson, D. G. (2005). Reported sexual abuse predicts impaired functioning but a 
good response to psychological treatments in patients with severe irritable bowel 
syndrome. Psychosomatic Medicine, 67(3), 490-499.  
Croft, P. (2009). The question is not 'have you got it'? but 'how much of it have you got?'. 
Pain, 141(1-2), 6-7.  
Croft, P. (2010). The global occurrence of chronic pain: an introduction. In: Croft, P., 
Blythe, F.M. & van der Windt, D. (Eds) Chronic pain epidemiology; from aetiology to 
public health. Oxford University Press.   
Croft, P.; Blythe, F.M. & van der Windt (2010). Chronic pain as a topic for epidemiology 
and public health. In: Croft, P., Blythe, F.M. & van der Windt, D. (Eds) Chronic pain 
epidemiology; from aetiology to public health. Oxford University Press.   
Crombie, I, K; Davies,, H, T & Macrae,, W, A. (1998). Cut and thrust: Antecedent surgery 
and trauma among patients attending a chronic pain clinic. Pain (03043959), 76(1-2), 
167-171.  
Davies, K. A.; Macfarlane, G. J.; Nicholl, B. I.; Dickens, C.; Morriss, R.; Ray, D. & McBeth, 
J. (2008). Restorative sleep predicts the resolution of chronic widespread pain: Results 
from the EPIFUND study. Rheumatology (Oxford, England), 47(12), 1809-1813.  
Davies, K. A.; Macfarlane, G. J.; McBeth, J.; Morriss, R. & Dickens, C. (2009). Insecure 
attachment style is associated with chronic widespread pain. Pain, 143(3), 200-205.  
Davila, J.; Burge, D. & Hammen, C. (1997). Why does attachment style change? Journal 
of Personality and Social Psychology, 73(4), 826-838.  
Davis, D. A.; Luecken, L. J. & Zautra, A. J. (2005). Are reports of childhood abuse related 
to the experience of chronic pain in adulthood? A meta-analytic review of the literature. 
The Clinical Journal of Pain, 21(5), 398-405.  
Dayan, J. & Olliac, B. (2010). From hysteria and shell shock to posttraumatic stress 
disorder: Comments on psychoanalytic and neuropsychological approaches. Journal of 
Physiology-Paris, 104(6), 296-302.  
Delgado-Rodriguez, M. & Llorca, J. (2004). Bias: Miguel delgado-rodrguez, javier llorca. 
Journal of Epidemiology & Community Health, 58(8), 635-641.  
DeLongis, A.; Folkman, S. & Lazarus, R. S. (1988). The impact of daily stress on health 
and mood: Psychological and social resources as mediators. Journal of Personality 
and Social Psychology, 54(3), 486-495.  
 250 
Denis, D. (2010) Multi-Group Analysis in Amos (with pairwise tests of path coefficients) 
http://psychweb.psy.umt.edu/denis/datadecision/multigroup/amos_group.html 
Department of Health (2011), England level data by programme budget: 2010-11.  
https://www.gov.uk/government/publications/2003-04-to-2010-11-programme-
budgeting-data 
Department of Transport (2013a) Department of Transport. Reported Road Casualties in 
Great Britain: Annual Report 2012. 
Department of Transport (2013b).  Department of Transport. Reported Road Casualties in 
Great Britain: Main Results 2012. 
Derbyshire, S. W. (2000). Exploring the pain "neuromatrix". Current Review of Pain, 4(6), 
467-477.  
Derogatis, L. R. (1974). The Hopkins Symptom Checklist (HSCL): A self-report symptom 
inventory. Behavioral Science, 19(1), 1-15.  
Derogatis, L. R. & Melisaratos, N. (1983). The brief symptom inventory: An introductory 
report. Psychological Medicine, 13(3), 595-605.  
de Rooij, A., van der Leeden, M. and Roorda, L.D. (2013) Predictors of Outcome of 
Multidisciplinary Treatment in Chronic Widespread Pain: An Observational Study. BMC 
Musculoskelet Disorder, 14, 133-144. 
DfE (2010) Department for education. Children in need in England, including their 
characteristics and further information on children who were the subject of a child 
protection plan (children in need census – final) year ending 31 march 2010. 
OSR28/2010 Statistical Release. 
Diatchenko, L.; Slade, G. D.; Nackley, A. G.; Bhalang, K.; Sigurdsson, A.; Belfer, I.; 
Goldman, D.; Xu, K.; Shabalina, S. A.; Shagin, D.; Max, M. B.; Makarov, S. S. & 
Maixner, W. (2005). Genetic basis for individual variations in pain perception and the 
development of a chronic pain condition. Human Molecular Genetics, 14(1), 135-143.  
Dickens, C. M.; McGowan, L.; Percival, C.; Douglas, J.; Tomenson, B.; Cotter, L.; 
Heagerty, A. & Creed, F. H. (2004). Lack of a close confidant, but not depression, 
predicts further cardiac events after myocardial infarction. Heart (British Cardiac 
Society), 90(5), 518-522.  
Dickerson, S. S. & Kemeny, M. E. (2004). Acute stressors and cortisol responses: A 
theoretical integration and synthesis of laboratory research. Psychological Bulletin, 
130(3), 355-391.  
Diehl, M. & Hay, E. L. (2010). Risk and resilience factors in coping with daily stress in 
adulthood: The role of age, self-concept incoherence, and personal control. 
Developmental Psychology, 46(5), 1132-1146.  
Diorio, D.; Viau, V. & Meaney, M. J. (1993). The role of the medial prefrontal cortex 
(cingulate gyrus) in the regulation of hypothalamic-pituitary-adrenal responses to 
stress. The Journal of Neuroscience, 13(9), 3839-3847.  
Ditzen, B.; Schmidt, S.; Strauss, B.; Nater, U. M.; Ehlert, U. & Heinrichs, M. (2008). Adult 
attachment and social support interact to reduce psychological but not cortisol 
responses to stress. Journal of Psychosomatic Research, 64(5), 479-486.  
Donaldson, L. J.; Reckless, I. P.; Scholes, S.; Mindell, J. S. & Shelton, N. J. (2008). The 
epidemiology of fractures in england. Journal of Epidemiology & Community Health, 
62(2), 174-180.  
Dong, M.; Anda, R. F.; Dube, S. R.; Giles, W. H. & Felitti, V. J. (2003). The relationship of 
exposure to childhood sexual abuse to other forms of abuse, neglect, and household 
dysfunction during childhood. Child Abuse & Neglect, 27(6), 625-639.  
Diagnostic and Statistical Manual 5th Edition (2013) website. Retrieved from 
http://www.dsm5.org/Documents/PTSD%20Fact%20Sheet.pdf. Retrieved 20/10/2013 
 251 
Dube, S. R.; Anda, R. F.; Whitfield, C. L.; Brown, D. W.; Felitti, V. J.; Dong, M. & Giles, W. 
H. (2005). Long-term consequences of childhood sexual abuse by gender of victim. 
American Journal of Preventive Medicine, 28(5), 430-438.  
Dube, S. R.; Fairweather, D.; Pearson, W. S.; Felitti, V. J.; Anda, R. F. & Croft, J. B. 
(2009). Cumulative childhood stress and autoimmune diseases in adults. 
Psychosomatic Medicine, 71(2), 243-250.  
Dutton, M.A.; Green, B.L.; Kaltman, S.I.; Roesch, D.M.; Zeffiro, T.A. & Krause, E.D. 
(2006). Intimate Partner Violence, PTSD, and Adverse Health Outcomes. Journal of 
Interpersonal violence; 21; 955-968 
Dworkin, R. H. & Banks, S. M. (1999). A vulnerability-diathesis-stress model of chronic 
pain: Herpes zoster and the development of postherpetic neuralgia. In R. J. Gatchel, & 
D. C. Turk (Eds.), (pp. 247-269). New York, NY US: Guilford Press.  
Easton, S., D.; Coohey, C.; Rhodes, A., M. & Moorthy, M., V. (2013). Posttraumatic 
growth among men with histories of child sexual abuse. Child Maltreatment, 18(4), 211-
220.  
Ebner, K. & Singewald, N. (2006). The role of substance P in stress and anxiety 
responses. Amino Acids, 31(3), 251-272.  
Edwards, P.; Roberts, I.; Clarke, M.; DiGuiseppi, C.; Pratap, S.; Wentz, R. & Kwan, I. 
(2002). Increasing response rates to postal questionnaires: Systematic review. BMJ 
(Clinical Research Ed.), 324(7347), 1183-1183.  
Edwards, R. R.; Bingham, C. O.,III; Bathon, J. & Haythornthwaite, J. A. (2006). 
Catastrophizing and pain in arthritis, fibromyalgia, and other rheumatic diseases. 
Arthritis and Rheumatism, 55(2), 325-332.  
Edwards, V. J.; Holden, G. W.; Felitti, V. J. & Anda, R. F. (2003). Relationship between 
multiple forms of childhood maltreatment and adult mental health in community 
respondents: Results from the adverse childhood experiences study. The American 
Journal of Psychiatry, 160(8), 1453-1460.  
Efron, B. & Tibshirani, R. (1985). The bootstrap method for assessing statistical accuracy. 
Behaviormetrika, 17, 1-35.  
Ekstrom, A (2010). How and when the fMRI BOLD signal relates to underlying neural 
activity: The danger in dissociation. Arne 1 Brain Research Reviews; 62(2): 233–244. 
Elhai, J. D.; Gray, M. J.; Kashdan, T. B. & Franklin, C. L. (2005). Which instruments are 
most commonly used to assess traumatic event exposure and posttraumatic effects?: 
A survey of traumatic stress professionals. Journal of Traumatic Stress, 18(5), 541-
545.  
Eller, T.; Aluoja, A.; Vasar, V. & Veldi, M. (2006). Symptoms of anxiety and depression in 
estonian medical students with sleep problems. Depression & Anxiety (1091-4269), 
23(4), 250-256.  
Enders, C., K. (2011). Analyzing longitudinal data with missing values. Rehabilitation 
Psychology, 56(4), 267-288.  
Epstein, S.A., Kay, G., Clauw, D., (1999) Psychiatric disorders in patients with 
fibromyalgia: a multicentre investigation. Psychosomatics, 40:57–63. 
Estes, W. K. & Skinner, B. F. (1941). Some quantitative properties of anxiety. Journal of 
Experimental Psychology, 29(5), 390-400.  
Everson-Rose, S. & Lewis, T. T. (2005). Psychosocial factors and cardiovascular 
diseases. Annual Review of Public Health, 26(1), 469-500.  
Eysenck, M. W. & Keane, M. T. (1995). Cognitive psychology: A student's handbook (3rd 
ed.). Hillsdale, NJ England: Lawrence Erlbaum Associates, Inc.  
 252 
Fallon, B.; Trocmé, N.; Fluke, J.; MacLaurin, B.; Tonmyr, L. & Yuan, Y. (2010). 
Methodological challenges in measuring child maltreatment. Child Abuse & Neglect, 
34(1), 70-79.  
Federation of State Medical Boards of the United States (2004). Model guidelines for the 
use of controlled substances for the treatment of pain. Euless, TX: The Federation. 
Felitti, V. J.; Anda, R. F.; Nordenberg, D.; Williamson, D. F.; Spitz, A. M.; Edwards, V.; 
Koss, M. P. & Marks, J. S. (1998). Relationship of childhood abuse and household 
dysfunction to many of the leading causes of death in adults. the adverse childhood 
experiences (ACE) study. American Journal of Preventive Medicine, 14(4), 245-258.  
Fiddler, M.; Jackson, J.; Kapur, N.; Wells, A. & Creed, F. (2004). Childhood adversity and 
frequent medical consultations. General Hospital Psychiatry, 26(5), 367-377.  
Fillingim, R. B. & Edwards, R. R. (2005). Is self-reported childhood abuse history 
associated with pain perception among healthy young women and men? The Clinical 
Journal of Pain, 21(5), 387-397.  
Fillingim, R. B.; King, C. D.; Ribeiro-Dasilva, M.; Rahim-Williams, B. & Riley, J., 3. (2009). 
Sex, gender, and pain: A review of recent clinical and experimental findings. Journal of 
Pain, 10(5), 447-485.  
Finestone, H. M.; Stenn, P.; Davies, F.; Stalker, C.; Fry, R. & Koumanis, J. (2000). 
Chronic pain and health care utilization in women with a history of childhood sexual 
abuse. Child Abuse & Neglect, 24(4), 547-556.  
Finkelhor, D. (1986). Sourcebook on child sexual abuse. Beverly Hills: Sage.  
Finkelhor, D. & Browne, A. (1985). The traumatic impact of child sexual abuse: A 
conceptualization. American Journal of Orthopsychiatry, 55(4), 530-541.  
Finzi, R.; Cohen, O.; Sapir, Y. & Weizman, A. (2000). Attachment styles in maltreated 
children: A comparative study. Child Psychiatry & Human Development, 31(2), 113-
128.  
Fishbain, D. A.; Cutler, R.; Rosomoff, H. L. & Rosomoff, R. S. (1997). Chronic pain-
associated depression: Antecedent or consequence of chronic pain? A review. The 
Clinical Journal of Pain, 13(2), 116-137.  
Fisher, H. L.; Jones, P. B.; Fearon, P.; Craig, T. K.; Dazzan, P.; Morgan, K.; Hutchinson, 
G.; Doody, G. A.; McGuffin, P.; Leff, J.; Murray, R. M. & Morgan, C. (2010). The 
varying impact of type, timing and frequency of exposure to childhood adversity on its 
association with adult psychotic disorder. Psychological Medicine, 40(12), 1967-1978.  
Fitzcharles, M. & Yunus, M. B. (2012). The clinical concept of fibromyalgia as a changing 
paradigm in the past 20 years. Pain Research and Treatment, 2012, 184835-184835.  
Foa, E. B.; Riggs, D. S.; Dancu, C. V. & Rothbaum, B. O. (1993). Reliability and validity of 
a brief instrument for assessing post-traumatic stress disorder. Journal of Traumatic 
Stress, 6(4), 459-473.  
Forgas, J.P.; Bower, G.H. & Krantz, S.E. (1984). The Influence of Mood on Perceptions of 
Social Interactions. Journal Of Experimental Socjal Psyciiology 20, 497-513 ( 
Forseth KO, Husby G, Gran JT, Forre O. Prognostic factors for the development of 
fibromyalgia in women with self-reported musculoskeletal pain. A prospective study. J 
Rheumatol1999b;26:2458–67. 
Freud, S.(1897) Letter of September 21. In M. Bonaparte, A. Freud, & E. Kris (eds.), The 
origins of psychoanalysis: Letters to Wilhelm Fliess, drafts and notes, 1887-1902. New 
York: Basic Books, 1954 
Freud, S (2010) An outline of psychoanalysis. International Psycho-Analytical Library 
Martino Fine Books. 
 253 
Freyd, J. J.; Klest, B. & Allard, C. B. (2005). Betrayal trauma: Relationship to physical 
health, psychological distress, and a written disclosure intervention. Journal of Trauma 
& Dissociation, 6(3), 83-104.  
Friedberg, F. (2004). Eye movement desensitization in fibromyalgia: A pilot study. 
Complementary Therapies in Nursing & Midwifery, 10(4), 245-249.  
Friedman, L. S.; Samet, J. H.; Roberts, M. S.; Hudlin, M. & Hans, P. (1992). Inquiry about 
victimization experiences. A survey of patient preferences and physician practices. 
Archives of Internal Medicine, 152(6), 1186-1190.  
Friedman, M. J. & McEwen, B. S. (2004). Posttraumatic stress disorder, allostatic load, 
and medical illness. In P. P. Schnurr, & B. L. Green (Eds.), (pp. 157-188). Washington, 
DC US: American Psychological Association.  
Friedman, M. J.; Resick, P. A.; Bryant, R. A. & Brewin, C. R. (2011). Considering PTSD 
for DSM-5. Depression & Anxiety (1091-4269), 28(9), 750-769.  
Fuller-Thomson, E.; Nimigon-Young, J. & Brennenstuhl, S. (2012). Individuals with 
fibromyalgia and depression: Findings from a nationally representative canadian 
survey. Rheumatology International, 32(4), 853-862.  
Fuller-Thomson, E.; Sulman, J.; Brennenstuhl, S. & Merchant, M. (2011). Functional 
somatic syndromes and childhood physical abuse in women: Data from a 
representative community-based sample. Journal of Aggression, Maltreatment & 
Trauma, 20(4), 445-469.  
Gale, C. R.; Deary, I. J.; Cooper, C. & Batty, G. D. (2012). Intelligence in childhood and 
chronic widespread pain in middle age: The national child development survey. Pain 
(03043959), 153(12), 2339-2344.  
Gargan, M; Bannister, G.; Main, c. & Hollis, S. (1997). The behavioural response to 
whiplash injury. Journal of Bone and Joint Surgery [Br] 1997;79-B:523-6. 
Gatchel, R. J.; Peng, Y. B.; Fuchs, P. N.; Peters, M. L. & Turk, D. C. (2007). The 
biopsychosocial approach to chronic pain: Scientific advances and future directions. 
Psychological Bulletin, 133(4), 581-624.  
Geisser, M. E.; Strader Donnell, C.; Petzke, F.; Gracely, R. H.; Clauw, D. J. & Williams, D. 
A. (2008). Comorbid somatic symptoms and functional status in patients with 
fibromyalgia and chronic fatigue syndrome: Sensory amplification as a common 
mechanism. Psychosomatics, 49(3), 235-242.  
Geraerts, E. (2006) Remembrance of things past: The cognitive psychology of 
remembering and forgetting trauma.  Doctoral thesis, Maastrict University.  In Clancy 
(2009) The trauma truth. Basic books, New York.  
Gerdle, B.; Söderberg, K.; Puigvert, L. S.; Rosendal, L. & Larsson, B. (2010). Increased 
interstitial concentrations of pyruvate and lactate in the trapezius muscle of patients 
with fibromyalgia: A microdialysis study. Journal of Rehabilitation Medicine (Stiftelsen 
Rehabiliteringsinformation), 42(7), 679-687.  
Giesbrecht, T.; Merckelbach, H. & Geraerts, E. (2007). The dissociative experiences 
taxon is related to fantasy proneness. Journal of Nervous & Mental Disease, 195(9), 
769-772.  
Gilbert, R.; Widom, C. S.; Browne, K.; Fergusson, D.; Webb, E. & Janson, S. (2009). 
Burden and consequences of child maltreatment in high-income countries. Lancet, 
373(9657), 68-81.  
Gilboa, D. (2001). Long-term psychosocial adjustment after burn injury. Burns 
(03054179), 27(4), 335-341.  
Gillespie, C. F. & Nemeroff, C. B. (2007). Corticotropin-releasing factor and the 
psychobiology of early-life stress. Current Directions in Psychological Science (Wiley-
Blackwell), 16(2), 85-89.  
 254 
Gillespie, D. F. & Streeter, C. L. (1994). Fitting regression models to research questions 
for analyzing change in nonexperimental research. Social Work Research, 18(4), 239-
245.  
Gjesdal, S.; Bratberg, E. & Mæland, J.,G. (2011). Gender differences in disability after 
sickness absence with musculoskeletal disorders: Five-year prospective study of 
37,942 women and 26,307 men. BMC Musculoskeletal Disorders, 12, 37-37.  
Glaser, D. (2000). Child abuse and neglect and the brain—A review. Journal of Child 
Psychology and Psychiatry, 41(1), 97-116.  
Glaser, J.; van Os, J.; Portegijs, P. J. M. & Myin-Germeys, I. (2006). Childhood trauma 
and emotional reactivity to daily life stress in adult frequent attenders of general 
practitioners. Journal of Psychosomatic Research, 61(2), 229-236.  
Glass, J. M.; Lyden, A. K.; Petzke, F.; Stein, P.; Whalen, G.; Ambrose, K.; Chrousos, G. & 
Clauw, D. J. (2004). The effect of brief exercise cessation on pain, fatigue, and mood 
symptom development in healthy, fit individuals. Journal of Psychosomatic Research, 
57(4), 391-398.  
Glavin, P. (2013). The impact of job insecurity and job degradation on the sense of 
personal control. Work & Occupations, 40(2), 115-142.  
Glombiewski, J. A.; Sawyer, A. T.; Gutermann, J.; Koenig, K.; Rief, W. & Hofmann, S. G. 
(2010). Psychological treatments for fibromyalgia: A meta-analysis. Pain (03043959), 
151(2), 280-295.  
Glymour, M. M.; Weuve, J.; Berkman, L. F.; Kawachi, I. & Robins, J. M. (2005). When is 
baseline adjustment useful in analyses of change? an example with education and 
cognitive change. American Journal of Epidemiology, 162(3), 267-278.  
Goddard, A. W.; Ball, S. G.; Martinez, J.; Robinson, M. J.; Yang, C. R.; Russell, J. M. & 
Shekhar, A. (2010). Current perspectives of the roles of the central norepinephrine 
system in anxiety and depression. Depression & Anxiety (1091-4269), 27(4), 339-350.  
Goldberg, R. T.; Pachas, W. N. & Keith, D. (1999). Relationship between traumatic events 
in childhood and chronic pain. Disability and Rehabilitation: An International, 
Multidisciplinary Journal, 21(1), 23-30.  
Goodin, D. S.; Ebers, G. C.; Johnson, K. P.; Rodriguez, M.; Sibley, W. A. & Wolinsky, J. 
S. (1999). The relationship of MS to physical trauma and psychological stress: Report 
of the therapeutics and technology assessment subcommittee of the american 
academy of neurology. Neurology, 52(9), 1737-1745.  
Goodman, A. & Gatward, R. (2008). Who are we missing? area deprivation and survey 
participation. European Journal of Epidemiology, 23(6), 379-387.  
Granot, M.; Somer, E.; Zisman-Ilani, Y.; Beny, A.; Sadger, R.; Mirkin, R.; Moont, R. & 
Yovell, Y. (2011). Characteristics of response to experimental pain in sexually abused 
women. Clinical Journal of Pain, 27(7), 616-622.  
Green, B. L. & Kimerling, R. (2004). Trauma, posttraumatic stress disorder, and health 
status. In P. P. Schnurr, & B. L. Green (Eds.), (pp. 13-42). Washington, DC US: 
American Psychological Association.  
Greenfield, S.; Fitzcharles, M. A. & Esdaile, J. M. (1992). Reactive fibromyalgia syndrome. 
Arthritis and Rheumatism, 35(6), 678-681.  
Gudmundsdottir, B. & Beck, J. G. (2004). Understanding the pattern of PTSD 
symptomatology: A comparison of between versus within-group approaches. Behaviour 
Research & Therapy, 42(11), 1367-1375.  
Gupta, A.; Silman, A. J.; Ray, D.; Morriss, R.; Dickens, C.; MacFarlane, G. J.; Chiu, Y. H.; 
Nicholl, B. & McBeth, J. (2007). The role of psychosocial factors in predicting the onset 
of chronic widespread pain: Results from a prospective population-based study. 
Rheumatology, 46(4), 666-671.  
 255 
Gureje, O.; Simon, G. E. & Von Korff, M. (2001). A cross-national study of the course of 
persistent pain in primary care. Pain, 92(1-2), 195-200.  
Gureje, O.; Von Korff, , Michael; Kola, L.; Demyttenaere, K.; He, Y.; Posada-Villa, J.; 
Lepine, J., Pierre; Angermeyer, M., C.; Levinson, D.; de Girolamo, , Giovanni; Iwata, 
N.; Karam, A.; Luiz; de Graaf, , Ron; Browne, M., Oakley; Stein, D., J.; Haro, J., Maria; 
Bromet, E., J.; Kessler, R., C. & Alonso, J. (2008). The relation between multiple pains 
and mental disorders: Results from the world mental health surveys. Pain (03043959), 
135(1-2), 82-91.  
Gurevich, M.; Devins, G. M.; Wilson, C.; McCready, D.; Marmar, C. R. & Rodin, G. M. 
(2004). Stress response syndromes in women undergoing mammography: A 
comparison of women with and without a history of breast cancer. Psychosomatic 
Medicine, 66(1), 104-112.  
Guthrie, E.; Barlow, J.; Fernandes, L.; Ratcliffe, J.; Read, N.; Thompson, D. G.; 
Tomenson, B. & Creed, F. (2004). Changes in tolerance to rectal distension correlate 
with changes in psychological state in patients with severe irritable bowel syndrome. 
Psychosomatic Medicine, 66(4), 578-582.  
Haagsma, J. A.; Polinder, S.; Olff, M.; Toet, H.; Bonsel, G. J. & van Beeck, E.,F. (2012). 
Posttraumatic stress symptoms and health-related quality of life: A two year follow up 
study of injury treated at the emergency department. BMC Psychiatry, 12, 1-1.  
Hagger, M. S. & Orbell, S. (2003). A meta-analytic review of the common-sense model of 
illness representations. Psychology & Health, 18(2), 141-184.  
Halpern, J.; Maunder, R. G.; Schwartz, B. & Gurevich, M. (2011). Attachment insecurity, 
responses to critical incident distress, and current emotional symptoms in ambulance 
workers. Stress and Health: Journal of the International Society for the Investigation of 
Stress, 28(1), 51-60.  
Hamed, K.; Giles, N.; Anderson, J.; Phillips, J., K.; Dawson, L., F.; Drummond, P.; 
Wallace, H.; Wood, F., M.; Rea, S., M. & Fear, M., W. (2011). Changes in cutaneous 
innervation in patients with chronic pain after burns. Burns (03054179), 37(4), 631-637.  
Hamilton, N.; Pressman, M.; Lillis, T.; Atchley, R.; Karlson, C. & Stevens, N. (2012). 
Evaluating evidence for the role of sleep in fibromyalgia: A test of the sleep and pain 
diathesis model. Cognitive Therapy & Research, 36(6), 806-814.  
Hammad, M. A.; Barsky, A. J. & Regestein, Q. R. (2001). Correlation between somatic 
sensation inventory scores and hyperarousal scale scores. Psychosomatics: Journal of 
Consultation Liaison Psychiatry, 42(1), 29-34.  
Hanel, G.; Henningsen, P.; Herzog, W.; Sauer, N.; Schaefert, R.; Szecsenyi, J. & Löwe, B. 
(2009). Depression, anxiety, and somatoform disorders: Vague or distinct categories in 
primary care? results from a large cross-sectional study. Journal of Psychosomatic 
Research, 67(3), 189-197.  
Hankin, B. L. & Abramson, L. Y. (2001). Development of gender differences in depression: 
An elaborated cognitive vulnerability-transactional stress theory. Psychological Bulletin, 
127(6), 773-796.  
Hardt, J. & Rutter, M. (2004). Validity of adult retrospective reports of adverse childhood 
experiences: Review of the evidence. Journal of Child Psychology & Psychiatry, 45(2), 
260-273.  
Harkness, E. F.; Macfarlane, G. J.; Silman, A. J. & McBeth, J. (2005). Is musculoskeletal 
pain more common now than 40 years ago?: Two population-based cross-sectional 
studies. Rheumatology, 44(7), 890-895.  
Harris, R. J. & Longley, P. A. (2002). Creating small area measures of urban deprivation. 
Environment & Planning A, 34(6), 1073.  
Harth, M. & Nielson, W. R. (2007). The fibromyalgia tender points: Use them or lose 
them? A brief review of the controversy. Journal of Rheumatology, 34(5), 914-922.  
 256 
Hartstall, C. & Ospina, M. (2003). How prevalent is chronic pain.  Pain: Clincial Updates, 
11, 2, 1-4. 
Hart-Johnson, T. & Green, C. R. (2012). The impact of sexual or physical abuse history on 
pain-related outcomes among blacks and whites with chronic pain: Gender influence. 
Pain Medicine, 13, 229-242.  
Haukka, E.; Kaila-Kangas, L.; Ojajärvi, A.; Miranda, H.; Karppinen, J.; Viikari-Juntura, E.; 
Heliövaara, M. & Leino-Arjas, P. (2013). Pain in multiple sites and sickness absence 
trajectories: A prospective study among Finns. Pain (03043959), 154(2), 306-312.  
Hauser, W.; Glaesmer, H.; Schmutzer, G. & Brähler, E. (2012). Widespread pain in older 
germans is associated with posttraumatic stress disorder and lifetime employment 
status—Results of a cross-sectional survey with a representative population sample. 
Pain, 153(12), 2466-2472.  
Hauser, W.; Kosseva, M.; Uceyler, N.; Klose, P. & Sommer, C. (2011). Emotional, 
physical, and sexual abuse in fibromyalgia syndrome: A systematic review with meta-
analysis. Arthritis Care & Research (2151464X), 63(6), 808-820.  
Haviland, M. G.; Morton, K. R.; Oda, K. & Fraser, G. E. (2010). Traumatic experiences, 
major life stressors, and self-reporting a physician-given fibromyalgia diagnosis. 
Psychiatry Research, 177(3), 335-341.  
Hayden, J.A., Cote, P. & Bombardier, C. (2006). Evaluation of the Quality of Prognosis 
Studies in Systematic Reviews. Annals of Internal Medicine;144:427-437 
Hedges, D. & Woon, F. (2011). Early-life stress and cognitive outcome. 
Psychopharmacology, 214(1), 121-130.  
Hedman, E.; Lindefors, N.; Andersson, G.; Andersson, E.; Lekander, M.; Rück, C. & 
Ljótsson, B. (2013). Predictors of outcome in internet-based cognitive behavior therapy 
for severe health anxiety. Behaviour Research and Therapy, 51(10), 711-717.  
Heim, C.; Newport, D. J.; Heit, S.; Graham, Y. P.; Wilcox, M.; Bonsall, R.; Miller, A. H. & 
Nemeroff, C. B. (2000). Pituitary-adrenal and autonomic responses to stress in women 
after sexual and physical abuse in childhood. JAMA: Journal of the American Medical 
Association, 284(5), 592-597.  
Heim, C.; Newport, D. J.; Wagner, D.; Wilcox, M. M.; Miller, A. H. & Nemeroff, C. B. 
(2002). The role of early adverse experience and adulthood stress in the prediction of 
neuroendocrine stress reactivity in women: A multiple regression analysis. Depression 
and Anxiety, 15(3), 117-125.  
Heim, C.; Young, L. J.; Newport, D. J.; Mletzko, T.; Miller, A. H. & Nemeroff, C. B. (2009). 
Lower CSF oxytocin concentrations in women with a history of childhood abuse. 
Molecular Psychiatry, 14(10), 954-958.  
Heim, C.; Shugart, M.; Craighead, W. E. & Nemeroff, C. B. (2010). Neurobiological and 
psychiatric consequences of child abuse and neglect. Developmental Psychobiology, 
52(7), 671-690.  
Heinrichs, M.; Baumgartner, T.; Kirschbaum, C. & Ehlert, U. (2003). Social support and 
oxytocin interact to suppress cortisol and subjective responses to psychosocial stress. 
Biological Psychiatry, 54(12), 1389-1398.  
Herrmann, C. (1997). International experiences with the hospital anxiety and depression 
scale: A review of validation data and clinical results. Journal of Psychosomatic 
Research, 42(1), 17-41.  
Hill, J. C.; Dunn, K. M.; Lewis, M.; Mullis, R.; Main, C. J.; Foster, N. E. & Hay, E. M. 
(2008). A primary care back pain screening tool: Identifying patient subgroups for initial 
treatment. Arthritis and Rheumatism, 59(5), 632-641.  
Hill, J. C.; Whitehurst, D. G.; Lewis, M.; Bryan, S.; Dunn, K. M.; Foster, N. E.; 
Konstantinou, K.; Main, C. J.; Mason, E.; Somerville, S.; Sowden, G.; Vohora, K. & 
 257 
Hay, E. M. (2011). Comparison of stratified primary care management for low back 
pain with current best practice (STarT back): A randomised controlled trial. Lancet, 
378(9802), 1560-1571.  
HM Government (2010). Working Together to Safeguard Children : A guide to inter-
agency working to safeguard and promote the welfare of children.  
https://www.education.gov.uk/publications/eOrderingDownload/00305-2010DOM-
EN.pdf 
Hocking, L. J.; Smith, B. H.; Jones, G. T.; Reid, D. M.; Strachan, D. P. & Macfarlane, G. J. 
(2010). Genetic variation in the beta2-adrenergic receptor but not catecholamine-o-
methyltransferase predisposes to chronic pain: Results from the 1958 british birth 
cohort study. Pain, 149(1), 143-151.  
Holloszy, J. O. & Coyle, E. F. (1984). Adaptations of skeletal muscle to endurance 
exercise and their metabolic consequences. Journal of Applied Physiology: 
Respiratory, Environmental and Exercise Physiology, 56(4), 831-838.  
Holm, L. W.; Carroll, L. J.; Cassidy, J. D.; Skillgate, E. & Ahlbom, A. (2007). Widespread 
pain following whiplash-associated disorders: Incidence, course, and risk factors. 
Journal of Rheumatology, 34(1), 193-200.  
Holmes, E. A.; Brown, R. J.; Mansell, W.; Fearon, R. P.; Hunter, E. C. M.; Frasquilho, F. & 
Oakley, D. A. (2005). Are there two qualitatively distinct forms of dissociation? A review 
and some clinical implications. Clinical Psychology Review, 25(1), 1-23.  
Hooper, D,: Coughlan, J.; & Mullen, M.R. (2008)  Structural Equation Modelling: 
Guidelines for Determining Model Fit Electronic Journal of Business Research Methods 
Volume 6 Issue 1 (53-60). 
Hopwood, C.J. (2007). Moderation and Mediation in Structural Equation Modeling: 
Applications for Early Intervention Research. Journal of Early Intervention, Vol. 29, No. 
3, 262–272 
Horowitz, J. D. & Telch, M. J. (2007). Dissociation and pain perception: An experimental 
investigation. Journal of Traumatic Stress, 20(4), 597-609.  
Horowitz, M. (1979). Impact of event scale (IES) Mardi Horowitz, MD, University of 
California, San Francisco, Department of Psychiatry & Langley Porter Psychiatric 
Institute, 401 Parnassus Avenue, San Francisco, CA 94143.  
HSC Website – Health and social care information centre website 
http://systems.hscic.gov.uk/data/uktc/readcodes 
Hu, L. & Bentler, P. M. (1998). Fit indices in covariance structure modeling: Sensitivity to 
underparameterized model misspecification. Psychological Methods, 3(4), 424-453.  
Hu, L. & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 
analysis: Conventional criteria versus new alternatives. Structural Equation Modeling, 
6(1), 1-55.  
Huber, R. (2009). Functional aspects of the sleep EEG. Epileptologie, 26, 33.  
Hunt, I. M.; Silman, A. J.; Benjamin, S.; McBeth, J. & Macfarlane, G. J. (1999). The 
prevalence and associated features of chronic widespread pain in the community using 
the 'manchester' definition of chronic widespread pain. Rheumatology (Oxford, 
England), 38(3), 275-279.  
Huntsinger, E. T. & Luecken, L. J. (2004). Attachment relationships and health behavior: 
The mediational role of self-esteem. Psychology & Health, 19(4), 515-526.  
IASP (2011). IASP Taxonomy. Retrieved from http://www.iasp-
pain.org/Education/Content.aspx?ItemNumber=1698&navItemNumber=576. Retrieved 
18/05/2014. 
IBM (2009) Can SPSS MVA test whether my missing data are missing randomly? 
http://www-01.ibm.com/support/docview.wss?uid=swg21478990  
 258 
Imbierowicz, K. & Egle, U. T. (2003). Childhood adversities in patients with fibromyalgia 
and somatoform pain disorder. European Journal of Pain, 7(2), 113-119.  
Indo, Y.; Tsuruta, M.; Hayashida, Y.; Karim, M. A.; Ohta, K.; Kawano, T.; Mitsubuchi, H.; 
Tonoki, H.; Awaya, Y. & Matsuda, I. (1996). Mutations in the TRKA/NGF receptor gene 
in patients with congenital insensitivity to pain with anhidrosis. Nature Genetics, 13(4), 
485-488.  
Ingram, R. E. & Luxton, D. D. (2005). Vulnerability-stress models. In B. L. Hankin, & J. R. 
Z. Abela (Eds.), Development of psychopathology: A vulnerability-stress perspective. 
(pp. 32-46). Thousand Oaks, CA US: Sage Publications, Inc.  
Irish, L.; Kobayashi, I. & Delahanty, D. L. (2010). Long-term physical health consequences 
of childhood sexual abuse: A meta-analytic review. Journal of Pediatric Psychology, 
35(5), 450-461.  
Irwin, H. J. (1996). Traumatic childhood events, perceived availability of emotional 
support, and the development of dissociative tendencies. Child Abuse & Neglect, 20(8), 
701-707.  
Iversen, A.; Chalder, T. & Wessely, S. (2007). Gulf war illness: Lessons from medically 
unexplained symptoms. Clinical Psychology Review, 27(7), 842-854.  
Jackson, B.; Sellers, R. M. & Peterson, C. (2002). Pessimistic explanatory style 
moderates the effect of stress on physical illness. Personality and Individual 
Differences, 32(3), 567-573.  
Jansen, A. C. M.; van Aalst-Cohen, E.,S.; Hutten, B. A.; Büller, H.,R.; Kastelein, J. J. P. & 
Prins, M. H. (2005). Guidelines were developed for data collection from medical 
records for use in retrospective analyses. Journal of Clinical Epidemiology, 58(3), 269-
274.  
Jenkins, C. D.; Stanton, B.; Niemcryk, S. J. & Rose, R. M. (1988). A scale for the 
estimation of sleep problems in clinical research. Journal of Clinical Epidemiology, 
41(4), 313-321.  
Jeschonneck, M.; Grohmann, G.; Hein, G. & Sprott, H. (2000). Abnormal microcirculation 
and temperature in skin above tender points in patients with fibromyalgia. 
Rheumatology (Oxford, England), 39(8), 917-921.  
Johnson, M.; Paananen, M. L.; Rahinantti, P. & Hannonen, P. (1997). Depressed 
fibromyalgia patients are equipped with an emphatic competence dependent self-
esteem. Clinical Rheumatology, 16(6), 578-584.  
Jones, A.K.P; McBeth, J. & Power, A. (2010). The biological response to stress and 
chronic pain. In: Croft, P., Blythe, F.M. & van der Windt, D. (Eds) Chronic pain 
epidemiology; from aetiology to public health. Oxford University Press.   
Jones, E. & Wessely, S. (2007). A paradigm shift in the conceptualization of psychological 
trauma in the 20th century. Journal of Anxiety Disorders, 21(2), 164-175.  
Jones, E. A.; McBeth, J.; Nicholl, B.; Morriss, R. K.; Dickens, C.; Jones, G. T. & 
Macfarlane, G. J. (2009). What characterizes persons who do not report 
musculoskeletal pain? results from a 4-year population-based longitudinal study (the 
EPIFUND study). The Journal of Rheumatology, 36(5), 1071-1077.  
Jones, G. T.; Nicholl, B. I.; McBeth, J.; Davies, K. A.; Morriss, R. K.; Dickens, C. & 
Macfarlane, G. J. (2011). Role of road traffic accidents and other traumatic events in 
the onset of chronic widespread pain: Results from a population-based prospective 
study. Arthritis Care & Research, 63(5), 696-701.  
Jonzon, E. & Lindblad, F. (2005). Adult female victims of child sexual abuse: Multitype 
maltreatment and disclosure characteristics related to subjective health. Journal of 
Interpersonal Violence, 20(6), 651-666.  
 259 
Joreskog (2000) Latent Variable Scores and their uses. Retrieved from 
www.ssicentral.com/lisrel/techdocs/lvscores.pdf 
Joreskog, K.G.J., Sorbom, D.,and Wallentin, F.Y. (2006) Latent Variable Scores and 
Observational Residuals.  www.ssicentral.com/lisrel/techdocs/obsres.pdf 
Jordan, K.; Clarke, A. M.; Symmons, D. P. M.; Fleming, D.; Porcheret, M.; Kadam, U. T. & 
Croft, P. (2007). Measuring disease prevalence: A comparison of musculoskeletal 
disease using four general practice consultation databases. The British Journal of 
General Practice: The Journal of the Royal College of General Practitioners, 57(534), 
7-14.  
Jovanovic, T.; Blanding, N. Q.; Norrholm, S. D.; Duncan, E.; Bradley, B. & Ressler, K. J. 
(2009). Childhood abuse is associated with increased startle reactivity in adulthood. 
Depression & Anxiety (1091-4269), 26(11), 1018-1026.  
Juozapaviciene, L.; Rimdlka, R. & Karbonskiene, A. (2012). Problem with the post burn 
wound pain: Chronic profiles. EWMA Journal, 12(1), 33-38.  
Kain, Z. N.; Sevarino, F.; Alexander, G. M.; Pincus, S. & Mayes, L. C. (2000). 
Preoperative anxiety and postoperative pain in women undergoing hysterectomy. A 
repeated-measures design. Journal of Psychosomatic Research, 49(6), 417-422.  
Kamaleri, Y.; Natvig, B.; Ihlebaek, C. M. & Bruusgaard, D. (2008a). Localized or 
widespread musculoskeletal pain: Does it matter? Pain, 138(1), 41-46.  
Kamaleri, Y.; Natvig, B.; Ihlebaek, C. M.; Benth, J. S. & Bruusgaard, D. (2008b). Number 
of pain sites is associated with demographic, lifestyle, and health-related factors in the 
general population. European Journal of Pain, 12(6), 742-748.  
Kamaleri, Y.; Natvig, B.; Ihlebaek, C. M.; Benth, J. S. & Bruusgaard, D. (2009). Change in 
the number of musculoskeletal pain sites: A 14-year prospective study. Pain, 141(1-2), 
25-30.  
Kang, H. (2013). The prevention and handling of the missing data. Korean Journal of 
Anesthesiology, 64(5), 402-406.  
Kang, S. H. & Bloom, J. R. (1993). Social support and cancer screening among older 
black americans. Journal of the National Cancer Institute, 85(9), 737-742.  
Kato, K.; Sullivan, P. F.; Evengard, B. & Pedersen, N. L. (2006). Importance of genetic 
influences on chronic widespread pain. Arthritis & Rheumatism, 54(5), 1682-1686.  
Kawachi, I. & Berkman, L. F. (2001). Social ties and mental health. Journal of Urban 
Health: Bulletin of the New York Academy of Medicine, 78(3), 458-467.  
Kellner R, Abbott P, Winslow WW, Pathak D. Fear, beliefs and attitudes in DSM-III 
hypochondriasis. J Nerv Ment Dis 1987;175: 20–4. 
Kenny, D. (2014) website http://davidakenny.net/cm/fit.htm 
Kendall-Tackett, K. & Becker-Blease, K. (2004). The importance of retrospective findings 
in child maltreatment research. Child Abuse & Neglect, 28(7), 723-727.  
Kendall-Tackett, K. & Klest, B. (2009). Causal mechanisms and multidirectional pathways 
between trauma, dissociation, and health. Journal of Trauma & Dissociation, 10(2), 
129-134.  
Kendler, K. S.; Myers, J. & Prescott, C. A. (2002). The etiology of phobias: An evaluation 
of the stress-diathesis model. Archives of General Psychiatry, 59(3), 242-248.  
Kersh, B. C.; Bradley, L. A.; Alarcón, G. S.; Alberts, K. R.; Sotolongo, A.; Martin, M. Y.; 
Aaron, L. A.; Dewaal, D. F.; Domino, M. L.; Chaplin, W. F.; Palardy, N. R.; Cianfrini, L. 
R. & Triana-Alexander, M. (2001). Psychosocial and health status variables 
independently predict health care seeking in fibromyalgia. Arthritis & Rheumatism: 
Arthritis Care & Research, 45(4), 362-371.  
 260 
Kidd, T.; Hamer, M. & Steptoe, A. (2011). Examining the association between adult 
attachment style and cortisol responses to acute stress. Psychoneuroendocrinology, 
36(6), 771-779.  
Kiecolt-Glaser, J.; Gouin, J.; Weng, N.; Malarkey, W. B.; Beversdorf, D. Q. & Glaser, R. 
(2011). Childhood adversity heightens the impact of later-life caregiving stress on 
telomere length and inflammation. Psychosomatic Medicine, 73(1), 16-22.  
Kimerling, R.; Ouimette, P.; Prins, A. & Nisco, P. (2006). Brief report: Utility of a Short 
Screening Scale for DSM-IV PTSD in Primary Care. Journal of General Internal 
Medicine; 21:65–67. 
Casey Lawler, MS,4 Ruth Cronkite, PhD,5 Rudolf H. Moos, PhD5 
Kindler, L. L.; Bennett, R. M. & Jones, K. D. (2011). Central sensitivity syndromes: 
Mounting pathophysiologic evidence to link fibromyalgia with other common chronic 
pain disorders. Pain Management Nursing: Official Journal of the American Society of 
Pain Management Nurses, 12(1), 15-24.  
Kirkpatrick, L. A. & Davis, K. E. (1994). Attachment style, gender, and relationship 
stability: A longitudinal analysis. Journal of Personality & Social Psychology, 66(3), 
502-512.  
Kirmayer, L. J. & Young, A. (1998). Culture and somatization: Clinical, epidemiological, 
and ethnographic perspectives. Psychosomatic Medicine, 60(4), 420-430.  
Kirmayer, L. J.; Groleau, D.; Looper, K. J. & Dao, M. D. (2004). Explaining medically 
unexplained symptoms. Canadian Journal of Psychiatry.Revue Canadienne De 
Psychiatrie, 49(10), 663-672.  
Klinger, R.; Soost, S.; Flor, H. & Worm, M. (2007). Classical conditioning and expectancy 
in placebo hypoalgesia: A randomized controlled study in patients with atopic dermatitis 
and persons with healthy skin. Pain (03043959), 128(1-2), 31-39.  
Klott, R. (2013). What psychotherapists have to teach us about childhood development 
trauma: The roles of attachment orientation and coping strategy. ProQuest Information 
& Learning). Dissertation Abstracts International: Section B: The Sciences and 
Engineering, 74(2-). (2013-99161-229).  
Kongsted, A.; Sorensen, J. S.; Andersen, H.; Keseler, B.; Jensen, T. S. & Bendix, T. 
(2008). Are early MRI findings correlated with long-lasting symptoms following whiplash 
injury? A prospective trial with 1-year follow-up. European Spine Journal: Official 
Publication of the European Spine Society, the European Spinal Deformity Society, and 
the European Section of the Cervical Spine Research Society, 17(8), 996-1005.  
Kopp, M. S.; Thege, B. K.; Balog, P.; Stauder, A.; Salavecz, G.; Rózsa, S.; Purebl, G. & 
Adám, S. (2010). Measures of stress in epidemiological research. Journal of 
Psychosomatic Research, 69(2), 211-225.  
Kroenke, C. H.; Kubzansky, L. D.; Schernhammer, E. S.; Holmes, M. D. & Kawachi, I. 
(2006). Social networks, social support, and survival after breast cancer diagnosis. 
Journal of Clinical Oncology, 24(7), 1105-1111.  
Kroenke, K.; Spitzer, R. L.; deGruy, F. V. & Swindle, R. (1998). A symptom checklist to 
screen for somatoform disorders in primary care. Psychosomatics: Journal of 
Consultation and Liaison Psychiatry, 39(3), 263-272.  
Kurtze, N. & Svebak, S. (2005). A county population of males given the diagnosis of 
fibromyalgia syndrome- comparison with fibromyalgia syndrome females regarding 
pain, fatigue, anxiety, and depression the nord-trøndelag health study [the HUNT 
study]. Journal of Musculoskeletal Pain, 13(3), 11.  
Labbé, J. (2005). Ambroise tardieu: The man and his work on child maltreatment a 
century before kempe. Child Abuse & Neglect, 29(4), 311-324.  
 261 
Lacey, R.,J. (2005). Interrater reliability of scoring of pain drawings in a self-report health 
survey. Spine, 30(16), E455-E458.  
Lambert, M. V.; Senior, C.; Fewtrell, W. D.; Phillips, M. L. & David, A. S. (2001). Primary 
and secondary depersonalisation disorder: A psychometric study. Journal of Affective 
Disorders, 63(1-3), 249-256.  
Lampe, A.; Doering, S.; Rumpold, G.; Sölder, E.; Krismer, M.; Kantner-Rumplmair, W.; 
Schubert, C. & Söllner, W. (2003). Chronic pain syndromes and their relation to 
childhood abuse and stressful life events. Journal of Psychosomatic Research, 54(4), 
361-367.  
Lancaster, G.; Rollinson, L. & Hill, J. (2007). The measurement of a major childhood risk 
for depression: Comparison of the parental bonding instrument (PBI) ‘Parental care’ 
and the childhood experience of care and abuse (CECA) ‘Parental neglect’. Journal of 
Affective Disorders, 101(1-3), 263-267.  
Lang, A. J.; Stein, M. B.; Kennedy, C. M. & Foy, D. W. (2004). Adult psychopathology and 
intimate partner violence among survivors of childhood maltreatment. Journal of 
Interpersonal Violence, 19(10), 1102-1118.  
Latremoliere, A. & Woolf, C. J. (2009). Central sensitization: A generator of pain 
hypersensitivity by central neural plasticity. Journal of Pain, 10(9), 895-926.  
Lavigne, G. J.; Okura, K.; Abe, S.; Colombo, R.; Huynh, N.; Montplaisir, J. Y.; Marchand, 
S. & Lanfranchi, P. A. (2011). Gender specificity of the slow wave sleep lost in chronic 
widespread musculoskeletal pain. Sleep Medicine, 12(2), 179-185.  
Lazarus, R. S. (1990). Theory-based stress measurement. Psychological Inquiry, 1(1), 3.  
Leary, M. R.; Terdal, S. K.; Tambor, E. S. & Downs, D. L. (1995). Self-esteem as an 
interpersonal monitor: The sociometer hypothesis. Journal of Personality & Social 
Psychology, 68(3), 518-530.  
Leavitt, F. (1999). Dissociative experiences scale taxon and measurement of dissociative 
pathology: Does the taxon add to an understanding of dissociation and its associated 
pathologies? Journal of Clinical Psychology in Medical Settings, 6(4), 427-440.  
Leavitt, F. & Katz, R. S. (2003). The dissociative factor in symptom reports of rheumatic 
patients with and without fibromyalgia. Journal of Clinical Psychology in Medical 
Settings, 10(4), 259-266.  
Leeuw, M.; Goossens, M.; Linton, S.; Crombez, G.; Boersma, K. & Vlaeyen, J. (2007). 
The fear-avoidance model of musculoskeletal pain: Current state of scientific evidence. 
Journal of Behavioral Medicine, 30(1), 77-94.  
Lei, P, & Wu, Q. (2007). Introduction to structural equation modeling: Issues and practical 
considerations. Educational Measurement: Issues & Practice, 26(3), 33-43.  
Leserman, J. & Drossman, D. A. (2007). Relationship of abuse history to functional 
gastrointestinal disorders and symptoms: Some possible mediating mechanisms. 
Trauma, Violence, & Abuse, 8(3), 331-343.  
Leserman, J.; Drossman, D. A. & Li, Z. (1996). The reliability and validity of a sexual and 
physical abuse history questionnaire in female patients with gastrointestinal disorders. 
Behavioral Medicine, 21(3), 141-150.  
Leserman, J.; Li, Z.; Hu, Y. J. B. & Drossman, D. A. (1998). How multiple types of 
stressors impact on health. Psychosomatic Medicine, 60(2), 175-181.  
Levin, R. & Spei, E. (2004). Relationship of purported measures of pathological and 
nonpathological dissociation to self-reported psychological distress and fantasy 
immersion. Assessment, 11(2), 160-168.  
Lewis, D.; Mateos, P. & Longley, P. (2009). Choice and the composition of general 
practice patient registers. Ucl Working Papers Series, Paper 150  
 262 
Li, T.; Fok, H. K. & Fung, H. H. (2011). Is reciprocity always beneficial? age differences in 
the association between support balance and life satisfaction. Aging and Mental 
Health, 15(5), 541-547.  
Li, X.; Chen, J.; Yue, G.; Liu, Y.; Zhao, X.; Guo, X.; Liu, Q.; Jiang, Y. & Bai, M. (2013). 
Gene expression profile of the hippocampus of rats subjected to chronic immobilization 
stress. Plos One, 8(3), 1-14.  
Limer, K. L.; Nicholl, B. I.; Thomson, W. & McBeth, J. (2008). Exploring the genetic 
susceptibility of chronic widespread pain: The tender points in genetic association 
studies. Rheumatology (Oxford, England), 47(5), 572-577.  
Lindquist, M.A. (2008). The Statistical Analysis of fMRI Data. Statistical Science  23, No. 
4, 439–464 
Linton, S. J. (2002). A prospective study of the effects of sexual or physical abuse on back 
pain. Pain, 96(3), 347-351.  
Lis, Y. & Mann, R. D. (1995). The VAMP research multi-purpose database in the U.K. 
Journal of Clinical Epidemiology, 48(3), 431-443.  
Little, R.J.A (1988) A Test of Missing Completely at Random for Multivariate Data with 
Missing Values: Journal of the American Statistical Association, Vol. 83, No. 404, pp. 
1198-1202 
Loucks, E. B.; Berkman, L. F.; Gruenewald, T. L. & Seeman, T. E. (2006). Relation of 
social integration to inflammatory marker concentrations in men and women 70 to 79 
years. The American Journal of Cardiology, 97(7), 1010-1016.  
Lovallo, W. R. (2005). Stress & health;biological and psychological interactions (2nd ed.). 
Thousand Oaks: Sage.  
Lovibond, P. F. & Lovibond, S. H. (1995). The structure of negative emotional states: 
Comparison of the depression anxiety stress scales (DASS) with the beck depression 
and anxiety inventories. Behaviour Research and Therapy, 33(3), 335-343.  
Lowe, B.; Spitzer, R. L.; Williams, J. B. W.; Mussell, M.; Schellberg, D. & Kroenke, K. 
(2008). Depression, anxiety and somatization in primary care: Syndrome overlap and 
functional impairment. General Hospital Psychiatry, 30(3), 191-199.  
Lucini, D. & Pagani, M. (2012). From stress to functional syndromes: An internist's point of 
view. European Journal of Internal Medicine, 23(4), 295-301.  
Lucock, M.P. & Morley, S. (1996). The Health Anxiety Questionnaire. British Journal of 
Health Psychology;1:137–50. 
Lumley, M. A. (2011). Beyond cognitive-behavioral therapy for fi bromyalgia: Addressing 
stress by emotional exposure, processing, and resolution. Arthritis Research & 
Therapy, 13(136)  
Lund, E.; Kendall, S. A.; Janerot-Sjöberg, B. & Bengtsson, A. (2003). Muscle metabolism 
in fibromyalgia studied by P-31 magnetic resonsance spectroscopy during aerobic and 
anaerobic exercise. Scandinavian Journal of Rheumatology, 32(3), 138.  
Lupien, S. J.; McEwen, B. S.; Gunnar, M. R. & Heim, C. (2009). Effects of stress 
throughout the lifespan on the brain, behaviour and cognition. Nature Reviews 
Neuroscience, 10(6), 434-445.  
Lyon, P.; Cohen, M. & Quintner, J. (2011). An evolutionary stress-response hypothesis for 
chronic widespread pain (fibromyalgia syndrome). Pain Medicine, 12(8), 1167-1178.  
MacCallum, R. C.; Zhang, S.; Preacher, K. J. & Rucker, D. D. (2002). On the practice of 
dichotomization of quantitative variables. Psychological Methods, 7(1), 19-40.  
Macfarlane, G. J.; McBeth, J. & Silman, A. J. (2001). Widespread body pain and mortality: 
Prospective population based study. BMJ (Clinical Research Ed.), 323(7314), 662-665.  
 263 
Mallen, C. D.; Peat, G.; Thomas, E. & Croft, P. R. (2006). Is chronic pain in adulthood 
related to childhood factors? A population-based case-control study of young adults. 
The Journal of Rheumatology, 33(11), 2286-2290.  
Maniglio, R. (2009). The impact of child sexual abuse on health: A systematic review of 
reviews. Clinical Psychology Review, 29(7), 647-657.  
Marcus, D. K. & Church, S. E. (2003). Are dysfunctional beliefs about illness unique to 
hypochondriasis? Journal of Psychosomatic Research, 54(6), 543.  
Marcus, D.A. (2009). Fibromyalgia: Diagnosis and Treatment Options. Gender Medicine, 
6. 139-151 
Margolis, R. B.; Chibnall, J. T. & Tait, R. C. (1988). Test-retest reliability of the pain 
drawing instrument. Pain, 33(1), 49-51.  
Margolis, R. B.; Tait, R. C. & Krause, S. J. (1986). A rating system for use with patient 
pain drawings. Pain, 24(1), 57-65.  
Marks, D. M.; Shah, M. J.; Patkar, A. A.; Masand, P. S.; Park, G. & Pae, C. (2009). 
Serotonin-norepinephrine reuptake inhibitors for pain control: Premise and promise. 
Current Neuropharmacology, 7(4), 331-336.  
Marmarosh, C. L. & Tasca, G. A. (2013). Adult attachment anxiety: Using group therapy to 
promote change. Journal of Clinical Psychology, 69(11), 1172-1182.  
Martin, J.; Anderson, J.; Romans, S. & Mullen, P. (1993). Asking about child sexual 
abuse: Methodological implications of a two stage survey. Child Abuse & Neglect, 
17(3), 383-392.  
Maschi, T.; Morgen, K.; Bradley, C. & Hatcher, S. (2008). Exploring gender differences on 
internalizing and externalizing behavior among maltreated youth: Implications for social 
work action. Child & Adolescent Social Work Journal, 25(6), 531-547.  
Maschi, T.; Dennis, K. S.; Gibson, S.; MacMillan, T.; Sternberg, S. & Hom, M. (2011). 
Trauma and stress among older adults in the criminal justice system: A review of the 
literature with implications for social work. Journal of Gerontological Social Work, 54(4), 
390-424.  
Matthias, M. S.; Miech, E. J.; Myers, L. J.; Sargent, C. & Bair, M. J. (2014). A qualitative 
study of chronic pain in operation enduring Freedom/Operation iraqi freedom veterans: 
"A burden on my soul". Military Medicine, 179(1), 26-30.  
Maunder, R. G. & Hunter, J. J. (2001). Attachment and psychosomatic medicine: 
Developmental contributions to stress and disease. Psychosomatic Medicine, 63(4), 
556-567.  
Maunder, R. G.; Lancee, W. J.; Nolan, R. P.; Hunter, J. J. & Tannenbaum, D. W. (2006). 
The relationship of attachment insecurity to subjective stress and autonomic function 
during standardized acute stress in healthy adults. Journal of Psychosomatic 
Research, 60(3), 283-290.  
Mausbach, B. T.; von Känel, R.; Roepke, S. K.; Moore, R.; Patterson, T. L.; Mills, P. J.; 
Dimsdale, J. E.; Ziegler, M. G.; Ancoli-Israel, S.; Allison, M. & Grant, I. (2011). Self-
efficacy buffers the relationship between dementia caregiving stress and circulating 
concentrations of the proinflammatory cytokine interleukin-6. American Journal of 
Geriatric Psychiatry, 19(1), 64-71.  
Mayou, R. & Bryant, B. (2001). Outcome in consecutive emergency department attenders 
following a road traffic accident. The British Journal of Psychiatry: The Journal of 
Mental Science, 179, 528-534.  
McBeth, J.; Macfarlane, G. J.; Benjamin, S. & Silman, A. J. (2001a). Features of 
somatization predict the onset of chronic widespread pain: Results of a large 
population-based study. Arthritis and Rheumatism, 44(4), 940-946.  
 264 
McBeth, J.; Macfarlane, G. J.; Hunt, I. M. & Silman, A. J. (2001b). Risk factors for 
persistent chronic widespread pain: A community-based study. Rheumatology (Oxford, 
England), 40(1), 95-101.  
McBeth, J.; Morris, S.; Benjamin, S.; Silman, A. J. & Macfarlane, G. J. (2001c). 
Associations between adverse events in childhood and chronic widespread pain in 
adulthood: Are they explained by differential recall? The Journal of Rheumatology, 
28(10), 2305-2309.  
McBeth, J.; Silman, A. J. & Macfarlane, G. J. (2003). Association of widespread body pain 
with an increased risk of cancer and reduced cancer survival: A prospective, 
population-based study. Arthritis and Rheumatism, 48(6), 1686-1692.  
McBeth, J.; Silman, A. J.; Gupta, A.; Chiu, Y. H.; Ray, D.; Morriss, R.; Dickens, C.; King, 
Y. & Macfarlane, G. J. (2007). Moderation of psychosocial risk factors through 
dysfunction of the hypothalamic-pituitary-adrenal stress axis in the onset of chronic 
widespread musculoskeletal pain: Findings of a population-based prospective cohort 
study. Arthritis and Rheumatism, 56(1), 360-371.  
McBeth, J.; Nicholl, B. I.; Cordingley, L.; Davies, K. A. & Macfarlane, G. J. (2010). Chronic 
widespread pain predicts physical inactivity: Results from the prospective EPIFUND 
study. European Journal of Pain (London, England), 14(9), 972-979.  
McCormick, A.; Fleming, D. & Charlton, J. (1995) Morbidity statistics from general practice 
Fourth national study 1991-1992. Office of Population Censuses and Surveys, London, 
United Kingdom. 
McEwen, B. S. (1998). Protective and damaging effects of stress mediators. The New 
England Journal of Medicine, 338(3), 171-179.  
McEwen, B. S. (2006). Protective and damaging effects of stress mediators: Central role 
of the brain. Dialogues in Clinical Neuroscience, 8(4), 367-381.  
McFarlane, A. C. & Yehuda, R. A. (2007). Resilience, vulnerability, and the course of 
posttraumatic reactions. In B. A. van der Kolk, A. C. McFarlane & L. Weisaeth (Eds.), 
(pp. 155-181). New York, NY US: Guilford Press.  
McKeever, V. M. & Huff, M. E. (2003). A diathesis-stress model of posttraumatic stress 
disorder: Ecological, biological, and residual stress pathways. Review of General 
Psychology, 7(3), 237-250.  
McLean, S. A.; Williams, D. A.; Harris, R. E.; Kop, W. J.; Groner, K. H.; Ambrose, K.; 
Lyden, A. K.; Gracely, R. H.; Crofford, L. J.; Geisser, M. E.; Sen, A.; Biswas, P. & 
Clauw, D. J. (2005a). Momentary relationship between cortisol secretion and 
symptoms in patients with fibromyalgia. Arthritis & Rheumatism, 52(11), 3660-3669.  
McLean, S. A.; Clauw, D. J.; Abelson, J. L. & Liberzon, I. (2005b). The development of 
persistent pain and psychological morbidity after motor vehicle collision: Integrating the 
potential role of stress response systems into a biopsychosocial model. Psychosomatic 
Medicine, 67(5), 783-790.  
McLean, S. A.; Soward, A. C.; Ballina, L. E.; Rossi, C.; Rotolo, S.; Wheeler, R.; Foley, K. 
A.; Batts, J.; Casto, T.; Collette, R.; Holbrook, D.; Goodman, E.; Rauch, S. A. & 
Liberzon, I. (2012). Acute severe pain is a common consequence of sexual assault. 
Journal of Pain, 13(8), 736-741.  
McNally, R. J. (2003). Remembering trauma. Cambridge, MA US: Belknap Press/Harvard 
University Press.  
McWhinney, I. R. & Epstein, R. M. (1997). Rethinking somatization. Annals of Internal 
Medicine, 126(9), 747-750.  
Meeus, M. & Nijs, J. (2007). Central sensitization: A biopsychosocial explanation for 
chronic widespread pain in patients with fibromyalgia and chronic fatigue syndrome. 
Clinical Rheumatology, 26(4), 465-473.  
 265 
Meeus, M.; Nijs, J.; Naomi; Toeback, L. & Truijen, S. (2009). Diffuse noxious inhibitory 
control is delayed in chronic fatigue syndrome: An experimental study. Pain 
(03043959), 139(2), 439-448.  
Melchior, M.; Berkman, L. F.; Niedhammer, I.; Chea, M. & Goldberg, M. (2003). Social 
relations and self-reported health: A prospective analysis of the french gazel cohort. 
Social Science & Medicine (1982), 56(8), 1817-1830.  
Melzack, R. (1999). Pain--an overview. Acta Anaesthesiologica Scandinavica, 43(9), 880-
884.  
Merckelbach, H. & Jelicic, M. (2004). Dissociative symptoms are related to endorsement 
of vague trauma items. Comprehensive Psychiatry, 45(1), 70-75.  
Merecz, D.; Waszkowska, M. & Wezyk, A. (2012). Psychological consequences of trauma 
in MVA perpetrators – relationship between post-traumatic growth, PTSD symptoms 
and individual characteristics. Transportation Research: Part F, 15(5), 565-574.  
Meredith, P.; Ownsworth, T. & Strong, J. (2008). A review of the evidence linking adult 
attachment theory and chronic pain: Presenting a conceptual model. Clinical 
Psychology Review, 28(3), 407-429.  
Millan, M. J. (2002). Descending control of pain. Progress in Neurobiology, 66(6), 355-
474.  
Mills, M. A.; Edmondson, D. & Park, C. L. (2007). Trauma and stress response among 
hurricane katrina evacuees. American Journal of Public Health, 97, S116-S123.  
Modestin, J. & Erni, T. (2004). Testing the dissociative taxon. Psychiatry Research, 
126(1), 77-82.  
Moldofsky, H. (2008). The assessment and significance of the Sleep/Waking brain in 
patients with chronic widespread musculoskeletal pain and fatigue syndromes. Journal 
of Musculoskeletal Pain, 16(1), 37-48.  
Monroe, S. M. & Simons, A. D. (1991). Diathesis-stress theories in the context of life 
stress research: Implications for the depressive disorders. Psychological Bulletin, 
110(3), 406-425.  
Moratti, S.; Rubio, G.; Campo, P.; Keil, A. & Ortiz, T. (2008). Hypofunction of right 
temporoparietal cortex during emotional arousal in depression. Archives of General 
Psychiatry, 65(5), 532-541.  
Mork, P.J. & Nilsen, T.I.L. (2012). Sleep Problems and Risk of Fibromyalgia: Longitudinal 
Data on an Adult Female Population in Norway. Arthritis & Rheumatism, Vol. 64, No. 1, 
pp 281–284 
Morris, D. B. (1999). Sociocultural and religious meanings of pain. In R. J. Gatchel, & D. 
C. Turk (Eds.), (pp. 118-131). New York, NY US: Guilford Press.  
Moss-Morris, R.; Weinman, J.; Petrie, K. J.; Horne, R.; Cameron, L. D. & Buick, D. (2002). 
The revised illness perception questionnaire (IPQ-R). Psychology & Health, 17(1), 1-
16.  
MRC (2014) Medical Research Council website. Stratified medicine. 
http://www.mrc.ac.uk/Ourresearch/ResearchInitiative/StratifiedMedicine/Index.htm  
Mulder, R. T.; Beautrais, A. L.; Joyce, P. R. & Fergusson, D. M. (1998). Relationship 
between dissociation, childhood sexual abuse, childhood physical abuse, and mental 
illness in a general population sample. The American Journal of Psychiatry, 155(6), 
806-811.  
Muliira, J. K. & Musil, C. M. (2010). Relationship between methods of coping, social 
support and receipt of preventive care procedures by primary grandmother caregivers. 
Journal of Community Health, 35(5), 479-486.  
 266 
Mullen, P. E.; Martin, J. L.; Anderson, J. C.; Romans, S. E. & Herbison, G. P. (1993). 
Childhood sexual abuse and mental health in adult life. The British Journal of 
Psychiatry: The Journal of Mental Science, 163, 721-732.  
Mullen, P. E.; Martin, J. L.; Anderson, J. C.; Romans, S. E. & Herbison, G. P. (1996). The 
long-term impact of the physical, emotional, and sexual abuse of children: A community 
study. Child Abuse & Neglect, 20(1), 7-21.  
Muller, R. T.; Sicoli, L. A. & Lemieux, K. E. (2000). Relationship between attachment style 
and posttraumatic stress symptomatology among adults who report the experience of 
childhood abuse. Journal of Traumatic Stress, 13(2), 321.  
Myers, J. E. B. (2008). A short history of child protection in america. Family Law Quarterly, 
42(3), 449-463.  
Näring, ,G.W.B.; van Lankveld, W. & Geenen, R. (2007). Somatoform dissociation and 
traumatic experiences in patients with rheumatoid arthritis and fibromyalgia. Clinical 
and Experimental Rheumatology, 25(6), 872-877.  
Natvig, B.; Bruusgaard, D. & Eriksen, W. (2001). Localized low back pain and low back 
pain as part of widespread musculoskeletal pain: Two different disorders? A cross-
sectional population study. Journal of Rehabilitation Medicine (Taylor & Francis Ltd), 
33(1), 21-25.  
Natvig B.; Ihlebaek, C.; Kamaleri, Y & Bruusgaard, D. (2010). Number of pain sites – a 
simple measure of population risk? In: Croft, P., Blythe, F.M. & van der Windt, D. (Eds) 
Chronic pain epidemiology; from aetiology to public health. Oxford University Press.   
Neupert, S. D.; Almeida, D. M. & Charles, S. T. (2007). Age differences in reactivity to 
daily stressors: The role of personal control. Journals of Gerontology: Series B: 
Psychological Sciences and Social Sciences, 62B(4), P216-P225.  
NHS (2013) website http://www.nhs.uk/conditions/Hysterectomy/Pages/Introduction.aspx 
and http://www.nhs.uk/Conditions/Appendicitis/Pages/Introduction.aspx 
NHS Scotland (2008). NHS Quality Improvement Scotland 2008Getting to GRIPS with 
Chronic Pain in Scotland. Retrieved from 
http://www.nationalpainaudit.org/media/files/GRIPS_booklet.pdf 
NHS Information authority (2000).  The Clinical Terms Version 3 (The Read Codes): 
Introduction and Overview.  Published by the NHS Information Authority on behalf ofthe 
NHS Executive. 
Nicholl, B. I.; Macfarlane, G. J.; Davies, K. A.; Morriss, R.; Dickens, C. & McBeth, J. 
(2009). Premorbid psychosocial factors are associated with poor health-related quality 
of life in subjects with new onset of chronic widespread pain: Results from the 
EPIFUND study. Pain, 141(1-2), 119-126.  
Nijenhuis, E. R. S.; Spinhoven, P.; Van Dyck, R.; van, d. H. & Vanderllnden, J. (1998). 
Degree of somatoform and psychological dissociation in dissociative disorder is 
correlated with reported trauma. Journal of Traumatic Stress, 11(4), 711.  
Nijs, J.; C.; Van Oosterwijck, , Jessica; van Ittersum, , Miriam & Meeus, M. (2011). How to 
explain central sensitization to patients with ‘unexplained’ chronic musculoskeletal pain: 
Practice guidelines. Manual Therapy, 16(5), 413-418.  
Norbury, T. A.; MacGregor, A. J.; Urwin, J.; Spector, T. D. & McMahon, S. B. (2007). 
Heritability of responses to painful stimuli in women: A classical twin study. Brain: A 
Journal of Neurology, 130, 3041-3049.  
Norman, G. (2010). Likert scales, levels of measurement and the "laws" of statistics. 
Advances in Health Sciences Education, 15(5), 625-632.  
North Staffordshire combined healthcare NHS trust (2012). Equality Monitoring Report - 
Activity Data Analysis, Data Report Based on Patients Accessing Trust Services.  April 
to December 2011-12. Retrieved from 
 267 
http://www.combined.nhs.uk/helpadvice/Documents/Equality%20Monitoring%20Servic
e%20user%20-%20Activity%20Data%20Analysis%20Jan%202012%20final.pdf 
Nüesch, E.; Häuser, W.; Bernardy, K.; Barth, J. & Jüni, P. (2013). Comparative efficacy of 
pharmacological and non-pharmacological interventions in fibromyalgia syndrome: 
network meta-analysis. Annals of the Rheumatic Diseases;72:955–962 
O'Donnell, M.; Creamer, M.; Holmes, A. C.; Ellen, S.; McFarlane, A. C.; Judson, R.; 
Silove, D. & Bryant, R. A. (2010). Posttraumatic stress disorder after injury: Does 
admission to intensive care unit increase risk? Journal of Trauma, 69(3), 627-632.  
Offenbaecher, M.; Bondy, B.; de Jonge, S.; Glatzeder, K.; Krüger, M.; Schoeps, P. & 
Ackenheil, M. (1999). Possible association of fibromyalgia with a polymorphism in the 
serotonin transporter gene regulatory region. Arthritis and Rheumatism, 42(11), 2482-
2488.  
Ogle, C.M.; Rubin, D.C.; Berntsen, D. & Siegler, I.C. (2013). The Frequency and Impact of 
Exposure to Potentially Traumatic Events Over the Life Course. Clinical Psychological 
Science 1: 426 
Ognibene, T. C. & Collins, N. L. (1998). Adult attachment styles, perceived social support 
and coping strategies. Journal of Social and Personal Relationships, 15(3), 323-345.  
Okifuji, A. & Turk, D. C. (1999). Fibromyalgia: Search for mechanisms and effective 
treatments. In R. J. Gatchel, & D. C. Turk (Eds.), (pp. 227-246). New York, NY US: 
Guilford Press.  
Okura, K.; Lavigne, G. J.; Huynh, N.; Manzini, C.; Fillipini, D. & Montplaisir, J. Y. (2008). 
Comparison of sleep variables between chronic widespread musculoskeletal pain, 
insomnia, periodic leg movements syndrome and control subjects in a clinical sleep 
medicine practice. Sleep Medicine, 9(4), 352-361.  
Olatunji, B. O.; Wolitzky-Taylor, K.; Elwood, L.; Connolly, K.; Gonzales, B. & Armstrong, T. 
(2009). Anxiety sensitivity and health anxiety in a nonclinical sample: Specificity and 
prospective relations with clinical stress. Cognitive Therapy & Research, 33(4), 416-
424.  
O'Leary, P.; Coohey, C. & Easton, S. D. (2010). The effect of severe child sexual abuse 
and disclosure on mental health during adulthood. Journal of Child Sexual Abuse, 
19(3), 275-289.  
Olson, K.L.; Marc, D.T.; Grude, L.A.; McManus, C.J. and Kellermann, G.H. (2011). The 
Hypothalamic-Pituitary-Adrenal Axis: The Actions of the Central Nervous System and 
Potential Biomarkers.   In Klatz, R. And Goldmand, R (Eds) Anti-Aging Therapeutics 
Volume XIII, 91-100; American Academy of Anti-Aging Medicine; Chicago, IL USA 
Olssøn, I.; Mykletun, A. & Dahl, A. A. (2005). The hospital anxiety and depression rating 
scale: A cross-sectional study of psychometrics and case finding abilities in general 
practice. BMC Psychiatry, 5, 46-7.  
O'Malley, ,P.G.; Balden, E.; Tomkins, G.; Santoro, J.; Kroenke, K. & Jackson, J. L. (2000). 
Treatment of fibromyalgia with antidepressants: A meta-analysis. Journal of General 
Internal Medicine, 15(9), 659-666.  
ONS (2012) Office of national statistics. Population. Retrieved from 
http://www.ons.gov.uk/ons/taxonomy/index.html?nscl=Population 
ONS (2007) Office of national statistics Indices of Deprivation 2007 for Super Output 
Areas.  Retrieved from 
http://www.neighbourhood.statistics.gov.uk/dissemination/LeadTableView.do?a=7&b=2
89667&c=bury&d=13&e=10&g=351055&i=1001x1003x1004&m=0&r=1&s=139654498
6768&enc=1&dsFamilyId=1893 
Ordaz, S. & Luna, B. (2012). Sex differences in physiological reactivity to acute 
psychosocial stress in adolescence. Psychoneuroendocrinology, 37(8), 1135-1157.  
 268 
Østbye, T.; Taylor, D. H. & Jung, S. (2002). A longitudinal study of the effects of tobacco 
smoking and other modifiable risk factors on ill health in middle-aged and old 
americans: Results from the health and retirement study and asset and health 
dynamics among the oldest old survey. Preventive Medicine, 34(3), 334-345.  
Østbye, T.; Taylor, D.H. Jr; Yancy, W.S. Jr & Krause, K. M. (2005). Associations between 
obesity and receipt of screening mammography, papanicolaou tests, and influenza 
vaccination: Results from the health and retirement study (HRS) and the asset and 
health dynamics among the oldest old (AHEAD) study. American Journal of Public 
Health, 95(9), 1623-1630.  
Osterman, J. E.; Hopper, J.; Heran, W. J.; Keane, T. M. & van der Kolk, ,B.A. (2001). 
Awareness under anesthesia and the development of posttraumatic stress disorder. 
General Hospital Psychiatry, 23(4), 198-204.  
Palmeira, A. L.; Markland, D. A.; Silva, M. N.; Branco, T. L.; Martins, S. C.; Minderico, C. 
S.; Vieira, P. N.; Barata, J. T.; Serpa, S. O.; Sardinha, L. B. & Teixeira, P. J. (2009). 
Reciprocal effects among changes in weight, body image, and other psychological 
factors during behavioral obesity treatment: A mediation analysis. International Journal 
of Behavioral Nutrition & Physical Activity, 6, 1-12.  
Pamuk, Ö. N.; Dönmez, S. & Çakir, N. (2009). Increased frequencies of hysterectomy and 
early menopause in fibromyalgia patients: A comparative study. Clinical Rheumatology, 
28(5), 561-564.  
Papageorgiou, A. C.; Silman, A. J. & Macfarlane, G. J. (2002). Chronic widespread pain in 
the population: A seven year follow up study. Annals of the Rheumatic Diseases, 
61(12), 1071-1074.  
Paras, M. L.; Murad, M. H.; Chen, L. P.; Goranson, E. N.; Sattler, A. L.; Colbenson, K. M.; 
Elamin, M. B.; Seime, R. J.; Prokop, L. J. & Zirakzadeh, A. (2009). Sexual abuse and 
lifetime diagnosis of somatic disorders: A systematic review and meta-analysis. JAMA: 
Journal of the American Medical Association, 302(5), 550-561.  
Park, H.M (2004). Hypothesis Testing and Statistical Power of a Test. Working Paper. The 
University Information Technology Services Center for Statistical and Mathematical 
Computing, Indiana University. Retrieved from 
http://www.indiana.edu/~statmath/stat/all/power/index.html 
Parker, G. (1990). The parental bonding instrument: A decade of research. Social 
Psychiatry and Psychiatric Epidemiology, 25(6), 281-282.  
Parker, G.; Tupling, H. & Brown, L. B. (1979). A parental bonding instrument. British 
Journal of Medical Psychology, 52(1), 1-10.  
Pearlin, L. I.; Lieberman, M. A.; Menaghan, E. G. & Mullan, J. T. (1981). The stress 
process. Journal of Health and Social Behavior, 22(4), 337-356.  
Peat, G.; Thomas, E.; Handy, J. & Croft, P. (2004). Social networks and pain interference 
with daily activities in middle and old age. Pain (03043959), 112(3), 397-405.  
Perrot, S.; Vicaut, E.; Servant, D. & Ravaud, P. (2011). Prevalence of fibromyalgia in 
france: A multi-step study research combining national screening and clinical 
confirmation: The DEFI study (determination of epidemiology of FIbromyalgia). BMC 
Musculoskeletal Disorders, 12, 224-224.  
Pesonen, A.; Räikkönen, K.; Feldt, K.; Heinonen, K.; Osmond, C.; Phillips, D. I. W.; 
Barker, D. J. P.; Eriksson, J. G. & Kajantie, E. (2010). Childhood separation experience 
predicts hpa axis hormonal responses in late adulthood: A natural experiment of World 
War II. Psychoneuroendocrinology, 35, 758-767. 
Peterson, C.; Seligman, M. E. & Vaillant, G. E. (1988). Pessimistic explanatory style is a 
risk factor for physical illness: A thirty-five-year longitudinal study. Journal of 
Personality and Social Psychology, 55(1), 23-27.  
Phillips C. (2009). The costs and burden of chronic pain. Reviews in Pain;3(1):1–5. 
 269 
Pickett, K. E. & Pearl, M. (2001). Multilevel analyses of neighbourhood socioeconomic 
context and health outcomes: A critical review. Journal of Epidemiology & Community 
Health, 55(2), 111-122.  
Pilowsky, I. (1967). Dimensions of hypochondriasis. The British Journal of Psychiatry: The 
Journal of Mental Science, 113(494), 89-93.  
Podsakoff, P. M.; MacKenzie, S. B.; Lee, J. & Podsakoff, N. P. (2003). Common method 
biases in behavioral research: A critical review of the literature and recommended 
remedies. Journal of Applied Psychology, 88(5), 879-903.  
Popa, D.; Léna, C.; Alexandre, C. & Adrien, J. (2008). Lasting syndrome of depression 
produced by reduction in serotonin uptake during postnatal development: Evidence 
from sleep, stress, and behavior. Journal of Neuroscience, 28(14), 3546-3554.  
Porcheret, M.; Hughes, R.; Evans, D.; Jordan, K.; Whitehurst, T.; Ogden, H. & Croft, P. 
(2004). Data quality of general practice electronic health records: The impact of a 
program of assessments, feedback, and training. Journal of the American Medical 
Informatics Association, 11(1), 78-86.  
Powers, S. I.; Pietrornonaco, P. R.; Gunlicks, M. & Sayer, A. (2006). Dating couples' 
attachment styles and patterns of cortisol reactivity and recovery in response to a 
relationship conflict. Journal of Personality & Social Psychology, 90(4), 613-628.  
Preacher, K. J. & Hayes, A. F. (2008). Contemporary approaches to assessing mediation 
in communication research. In A. F. Hayes, M. D. Slater & L. B. Snyder (Eds.), (pp. 13-
54). Thousand Oaks, CA US: Sage Publications, Inc.  
Preacher, K. J.; Rucker, D. D. & Hayes, A. F. (2007). Addressing moderated mediation 
hypotheses: Theory, methods, and prescriptions. Multivariate Behavioral Research, 
42(1), 185-227.  
Price, R. H.; Choi, J. N. & Vinokur, A. D. (2002). Links in the chain of adversity following 
job loss: How financial strain and loss of personal control lead to depression, impaired 
functioning, and poor health. Journal of Occupational Health Psychology, 7(4), 302-
312.  
Prince, A.; Bernard, A. L. & Edsall, P. A. (2000). A descriptive analysis of fibromyalgia 
from the patients' perspective. Journal of Musculoskeletal Pain, 8(3), 35.  
Pruessner, J. C.; Hellhammer, D. H. & Kirschbaum, C. (1999). Burnout, perceived stress, 
and cortisol responses to awakening. Psychosomatic Medicine, 61(2), 197-204.  
Public Health England (2010).  UK National Screening Committee; National Screening 
Portal. http://www.screening.nhs.uk/depression 
Putnam, F. W. (2003). Ten-year research update review: Child sexual abuse. Journal of 
the American Academy of Child & Adolescent Psychiatry, 42(3), 269-278.  
Racine, M.; Tousignant-Laflamme, Y.; Kloda, L. A.; Dion, D.; Dupuis, G. & Choinière, M. 
(2012). A systematic literature review of 10years of research on sex/gender and pain 
perception - part 2: Do biopsychosocial factors alter pain sensitivity differently in 
women and men? Pain, 153(3), 619-635.  
Radanov, B., P.; Mannion, A., F. & Ballinari, P. (2011). Are symptoms of late whiplash 
specific? A comparison of scl-90-R symptom profiles of patients with late whiplash and 
patients with chronic pain due to other types of trauma. Journal of Rheumatology, 
38(6), 1086-1094.  
Radford, L.; Corral, S.; Bradley, C.; Fisher, H,: Bassett, C, & Howat, N & Collishaw, S. 
(2011). Child abuse and neglect in the UK today. NSPCC; 
/www.Nspcc.Org.uk/Inform/research/findings/child_abuse_neglect_research_wda8417
3.Html 
Raphael, K. G. & Cloitre, M. (1994). Does mood-congruence or causal search govern 
recall bias? A test of life event recall. Journal of Clinical Epidemiology, 47(5), 555-564.  
 270 
Raphael, K. G.; Marbach, J. J. & Gallagher, R. M. (2000). Somatosensory amplification 
and affective inhibition are elevated in myofascial face pain. Pain Medicine, 1(3), 247-
253.  
Raphael, K. G.; Widom, C. S. & Lange, G. (2001). Childhood victimization and pain in 
adulthood: A prospective investigation. Pain, 92(1-2), 283-293.  
Raphael, K. G.; Chandler, H. K. & Ciccone, D. S. (2004). Is childhood abuse a risk factor 
for chronic pain in adulthood? Current Pain and Headache Reports, 8(2), 99-110.  
Raphael, K. G. & Widom, C. S. (2011). Post-traumatic stress disorder moderates the 
relation between documented childhood victimization and pain 30 years later. Pain, 
152(1), 163-169.  
Rask, C. U.; Borg, C.; Søndergaard, C.; Schulz-Pedersen, S.; Thomsen, P. H. & Fink, P. 
(2010). A medical record review for functional somatic symptoms in children. Journal of 
Psychosomatic Research, 68(4), 345-352.  
Raykov, T. (1993). A structural equation model for measuring residualized change and 
discerning patterns of growth or decline. Applied Psychological Measurement, 17(1), 
53-71.  
Read, J.; Os, J.; Morrison, A. P. & Ross, C. A. (2005). Childhood trauma, psychosis and 
schizophrenia: A literature review with theoretical and clinical implications. Acta 
Psychiatrica Scandinavica, 112(5), 330-350.  
Read, K (2013) Instructor’s Manual for Dialectical Behavior Therapy with Marsha Linehan. 
Psychotherapy.net 
Regehr, C.; Alaggia, R.; Dennis, J.; Pitts, A. & Saini, M. (2013). Interventions to reduce 
distress in adult victims of rape and sexual violence: A systematic review. Research on 
Social Work Practice, 23(3), 257-265.  
Reyes-Gibby, C.; Shete, S.; Rakvåg, T.; Bhat, S. V.; Skorpen, F.; Bruera, E.; Kaasa, S. & 
Klepstad, P. (2007). Exploring joint effects of genes and the clinical efficacy of 
morphine for cancer pain: OPRM1 and COMT gene. Pain, 130(1-2), 25-30.  
Richards, S. C. M. & Scott, D. L. (2002). Prescribed exercise in people with fibromyalgia: 
Parallel group randomised controlled trial. BMJ: British Medical Journal (International 
Edition), 325(7357), 185.  
Rief, W. & Broadbent, E. (2007). Explaining medically unexplained symptoms-models and 
mechanisms. Clinical Psychology Review, 27(7), 821-841.  
Rigby, J. E.; Morris, J. A.; Lavelle, J.; Stewart, M. & Gatrell, A. C. (2002). Can physical 
trauma cause breast cancer? European Journal of Cancer Prevention: The Official 
Journal of the European Cancer Prevention Organisation (ECP), 11(3), 307-311.  
Rodriguez-Raecke, R.; Niemeier, A.; Ihle,K.; Ruether, W. & May, A. (2009).  Brain Gray 
Matter Decrease in Chronic Pain Is the Consequence and Not the Cause of Pain. The 
Journal of Neuroscience, 29(44):13746 –13750 
Roelofs, K.; Keijsers, G. P. J.; Hoogduin, K. A. L.; Näring, G.,W.B. & Moene, F. C. (2002). 
Childhood abuse in patients with conversion disorder. The American Journal of 
Psychiatry, 159(11), 1908-1913.  
Romans, S. & Cohen, M. (2008). Unexplained and underpowered: The relationship 
between psychosomatic disorders and interpersonal abuse - A critical review. Harvard 
Review of Psychiatry, 16(1), 35-54.  
Rosenbloom, B. N.; Khan, S.; McCartney, C. & Katz, J. (2013). Systematic review of 
persistent pain and psychological outcomes following traumatic musculoskeletal injury. 
Journal of Pain Research, 6, 39-51.  
Rosmalen, J. G. M.; Bos, E. H. & De Jonge, P. (2012). Validation of the long-term 
difficulties inventory (LDI) and the list of threatening experiences (LTE) as measures of 
 271 
stress in epidemiological population-based cohort studies. Psychological Medicine, 
42(12), 2599-2608.  
Royal College of Surgeons (2012) website.  Retrieved from 
http://www.rcseng.ac.uk/media/media-background-briefings-and-statistics/surgery-and-
the-nhs-in-numbers 
Rucker, D. D.; Preacher, K. J.; Tormala, Z. L. & Petty, R. E. (2011). Mediation analysis in 
social psychology: Current practices and new recommendations. Social & Personality 
Psychology Compass, 5(6), 359-371.  
Ruiz-Pérez, I.; Plazaola-Castaño, J.; Cáliz-Cáliz, R.; Rodríguez-Calvo, I.; García-
Sánchez, A.; Ferrer-González, M. A.; Guzmán-Ubeda, M.; del Río-Lozano, M. & 
López-Chicheri García, I. (2009). Risk factors for fibromyalgia: The role of violence 
against women. Clinical Rheumatology, 28(7), 777-786.  
Runtz, M. G. & Schallow, J. R. (1997). Social support and coping strategies as mediators 
of adult adjustment following childhood maltreatment. Child Abuse & Neglect, 21(2), 
211-226.  
Ruscio, A. M.; Ruscio, J. & Keane, T. M. (2002). The latent structure of posttraumatic 
stress disorder: A taxometric investigation of reactions to extreme stress. Journal of 
Abnormal Psychology, 111(2), 290.  
Sachs-Ericsson, N.; Cromer, K.; Herndandez, A & Kendall-Tackett (2009) A model of the 
retraumatization process: a meta-synthesis of childhood sexual abuse survivors' 
experiences in healthcare. In Banyard, V.L.; Kendall-Tackett, K.A. & Edwards, V.J. 
(Eds) Trauma and physical health; understanding the effects of extreme stress and of 
psychological harm.  Routledge, Oxon. 
Salcioğlu, E. & Başoğlu, M. (2008). Psychological effects of earthquakes in children: 
Prospects for brief behavioral treatment. World Journal of Pediatrics: WJP, 4(3), 165-
172.  
Salmon, P.; Skaife, K. & Rhodes, J. (2003). Abuse, dissociation, and somatization in 
irritable bowel syndrome: Towards an explanatory model. Journal of Behavioral 
Medicine, 26(1), 1-18.  
Sanders, D. W.; MacLeod, M.; Charyk-Stewart, T.; Lydestad, J.; Domonkos, A. & Tieszer, 
C. (2008). Functional outcome and persistent disability after isolated fracture of the 
femur. Canadian Journal of Surgery, 51(5), 366-370.  
Sanderson, S., Tatt. I.D. & Higgins, J.P.T. (2007). Tools for assessing quality and 
susceptibility to bias in observational studies in epidemiology: a systematic review and 
annotated bibliography. International Journal of Epidemiology;36:666–676 
Sandin, B.; Chorot, P.; Sante, M. A. & Valiente, R. M. (2004). Differences in negative life 
events between patients with anxiety disorders, depression and hypochondriasis. 
Anxiety, Stress & Coping, 17(1), 37-47.  
Sansone, R. A.; Sinclair, J. D. & Wiederman, M. W. (2009). Drug allergies and childhood 
trauma among chronic pain patients. Psychiatry (1550-5952), 6(6), 17-18.  
Santos, A.M.; Burti, J. S.; Lopes, J. B.; Scazufca, M.; Pasqual Marques, A. & Pereira, R. 
M. (2010). Prevalence of fibromyalgia and chronic widespread pain in community-
dwelling elderly subjects living in sao paulo, brazil. Maturitas, 67(3), 251-255.  
Sayar, K.; Barsky, A. J. & Gulec, H. (2005). Does somatosensory amplification decrease 
with antidepressant treatment? Psychosomatics: Journal of Consultation Liaison 
Psychiatry, 46(4), 340-344.  
Schafer, J. L. (1999). Multiple imputation: A primer. Statistical Methods in Medical 
Research, 8(1), 3-15.  
Schafer, J. L. & Graham, J. W. (2002). Missing data: Our view of the state of the art. 
Psychological Methods, 7(2), 147-177.  
 272 
Schlomer, G. L.; Bauman, S. & Card, N. A. (2010). Best practices for missing data 
management in counseling psychology. Journal of Counseling Psychology, 57(1), 1-10.  
Schnurr, P. P. & Jankowski, M. K. (1999). Physical health and post-traumatic stress 
disorder: Review and synthesis. Seminars in Clinical Neuropsychiatry, 4(4), 295-304.  
Schnurr, P. P. & Green, B. L. (2004a). Understanding relationships among trauma, 
posttraumatic stress disorder, and health outcomes. In B. L. Green (Ed.), Trauma and 
health: Physical health consequences of exposure to extreme stress. (pp. 247-275). 
Washington, DC US: American Psychological Association.  
Schnurr, P. P. & Green, B. L. (2004b). A context for understanding the physical health 
consequences of exposure to extreme stress. In B. L. Green (Ed.), Trauma and health: 
Physical health consequences of exposure to extreme stress. (pp. 3-10). Washington, 
DC US: American Psychological Association.  
Schnurr, P. P.; Rosenberg, S. d. & Friedman, M. J. (1993). Change in MMPI scores from 
college to adulthood as a function of military service. Journal of Abnormal Psychology, 
102(2), 288.  
Schooler, J.W.; Bendiksen, M and Ambadar, Z, (1997).  Taking the middle line: can we 
accommodate both fabricated and recovered memories of sexual abuse?  In Conway 
(Eds) Recovered memories and false memories.  Oxford University press. 
Schore, A. N. (2002). Dysregulation of the right brain: A fundamental mechanism of 
traumatic attachment and the psychopathogenesis of posttraumatic stress disorder  
Schroevers, M. J.; Ranchor, A. V. & Sanderman, R. (2003). The role of social support and 
self-esteem in the presence and course of depressive symptoms: A comparison of 
cancer patients and individuals from the general population. Social Science & 
Medicine, 57(2), 375-385.  
Schumacker, R. E. & Lomax. Richard G. (2004). A beginner's guide to structural equation 
modeling (2nd ed.). Mahwah, N.J.: Lawrence Erlbaum Associates.  
Sedgwick, P. (2011). The ecological fallacy. British Medical Journal, 343(d4670)  
Sedlak, A.J., Mettenburg, J., Basena, M., Petta, I., McPherson, K., Greene, A., and Li, S. 
(2010). Fourth national incidence study of child abuse and neglect (NIS–4): Report to 
congress. U.S. Department of Health and Human Services, Administration for Children 
and Families.,  
Seeman, T. E.; Kaplan, G. A.; Knudsen, L.; Cohen, R. & Guralnik, J. (1987). Social 
network ties and mortality among the elderly in the alameda county study. American 
Journal of Epidemiology, 126(4), 714-723.  
Seery, M. D. (2011). Resilience: A silver lining to experiencing adverse life events? 
Current Directions in Psychological Science (Sage Publications Inc.), 20(6), 390-394.  
Seery, M. D.; Holman, E. A. & Silver, R. C. (2010a). Whatever does not kill us: Cumulative 
lifetime adversity, vulnerability, and resilience. Journal of Personality & Social 
Psychology, 99(6), 1025-1041.  
Seery, M. D.; Leo, R. J.; Holman, E. A. & Cohen Silver, R. (2010b). Lifetime exposure to 
adversity predicts functional impairment and healthcare utilization among individuals 
with chronic back pain. Pain, 150(3), 507-515.  
Selye, H. (1984). The stress of life (Revised edition 2). New York: McGraw-Hill.  
Sessle, B. J. (2012). The pain crisis: What it is and what can be done. Pain Research and 
Treatment, 2012, 703947-703947.  
Shaffer, A.; Huston, L. & Egeland, B. (2008). Identification of child maltreatment using 
prospective and self-report methodologies: A comparison of maltreatment incidence 
and relation to later psychopathology. Child Abuse & Neglect 32 682–692 
 273 
Shapiro, E. (2012). EMDR and early psychological intervention following trauma. 
European Review of Applied Psychology / Revue Européenne De Psychologie 
Appliquée, 62(4), 241-251.  
Shapiro, F. (2012). EMDR therapy: An overview of current and future research. European 
Review of Applied Psychology / Revue Européenne De Psychologie Appliquée, 62(4), 
193-195.  
Sharma, P. N., & Kim, K. H. (2012). A comparison of PLS and ML bootstrapping 
techniques in SEM: A Monte Carlo study. University of Pittsburgh. 
http://pitt.edu/~pns9/Sharma%20and%20Kim.pdf 
Shelat, V.; Eileen, S.; John, L.; Teo, L.; Vijayan, A. & Chiu, M. (2012). Chronic pain and its 
impact on quality of life following a traumatic rib fracture. European Journal of Trauma 
& Emergency Surgery, 38(4), 451-455.  
Sibley, C. G.; Fischer, R. & Liu, J. H. (2005). Reliability and validity of the revised 
experiences in close relationships (ECR-R) self-report measure of adult romantic 
attachment. Personality & Social Psychology Bulletin, 31(11), 1524-1536.  
Siddall, P. J. & Cousins, M. J. (2004). Persistent pain as a disease entity: Implications for 
clinical management. Anesthesia and Analgesia, 99(2), 510.  
Sieri, S.; Krogh, V.; Pala, V.; Muti, P.; Micheli, A.; Evangelista, A.; Tagliabue, G. & Berrino, 
F. (2004). Dietary patterns and risk of breast cancer in the ORDET cohort. Cancer 
Epidemiology, Biomarkers & Prevention: A Publication of the American Association for 
Cancer Research, Cosponsored by the American Society of Preventive Oncology, 
13(4), 567-572.  
Silverman, S.; Sadosky, A.; Evans, C.; Yeh, Y.; Alvir, J. M. J. & Zlateva, G. (2010). 
Toward characterization and definition of fibromyalgia severity. BMC Musculoskeletal 
Disorders, 11, 66-66.  
Simms, R. W.; Roy, S. H.; Hrovat, M.; Anderson, J. J.; Skrinar, G.; LePoole, S. R.; Zerbini, 
C. A.; de Luca, C. & Jolesz, F. (1994). Lack of association between fibromyalgia 
syndrome and abnormalities in muscle energy metabolism. Arthritis and Rheumatism, 
37(6), 794-800.  
Singer, A. J. & Clark, R. A. (1999). Cutaneous wound healing. The New England Journal 
of Medicine, 341(10), 738-746.  
Singh, R. (2009). Does my structural model represent the real. phenomenon?: a review of 
the appropriate use of Structural Equation Modelling (SEM) model fit indices. The 
Marketing Review, 2009, Vol. 9, No. 3, pp. 199-212 
Slater, R.; Fabrizi, L.; Worley, A.; Meek, J.; Boyd, S. & Fitzgerald, M. (2010). Premature 
infants display increased noxious-evoked neuronal activity in the brain compared to 
healthy age-matched term-born infants. Neuroimage, 52(2), 583-589.  
Smith, B. W.; Papp, Z. Z.; Tooley, E. M.; Montague, E. Q.; Robinson, A. E. & Cosper, C. J. 
(2010). Traumatic events, perceived stress and health in women with fibromyalgia and 
healthy controls. Stress and Health: Journal of the International Society for the 
Investigation of Stress, 26(1), 83-93.  
Smith, D. W.; Letourneau, E. J.; Saunders, B. E.; Kilpatrick, D. G.; Resnick, H. S. & Best, 
C. L. (2000). Delay in disclosure of childhood rape: Results from a national survey. 
Child Abuse & Neglect, 24(2), 273-287.  
Smith, M. T.; Klick, B.; Kozachik, S.; Edwards, R. E.; Holavanahalli, R.; Wiechman, S.; 
Blakeney, P.; Lezotte, D. & Fauerbach, J. A. (2008). Sleep onset insomnia symptoms 
during hospitalization for major burn injury predict chronic pain. Pain, 138(3), 497-506.  
Smith, W. R.; Strachan, E. D. & Buchwald, D. (2009). Coping, self-efficacy and psychiatric 
history in patients with both chronic widespread pain and chronic fatigue. General 
Hospital Psychiatry, 31(4), 347-352.  
 274 
Soomro, G. M.; Burns, T. & Majeed, A. (2002). Socio-economic deprivation and 
psychiatric referral and admission rates: An ecological study in one london borough. 
Psychiatric Bulletin, 26(5), 175-178.  
Specchio, L. M.; Prudenzano, M. P.; de Tommaso, M.; Massimo, M.; Cuonzo, F.; 
Ambrosia, R. & Puca, F. (2004). Insomnia, quality of life and psychopathological 
features. Brain Research Bulletin, 63(5), 385-391.  
Speckens, A. E. M.; Spinhoven, P.; Sloekers, P. P. A. & Bolk, J. H. (1996a). A validation 
study of the whitely index, the illness attitude scales, and the somatosensory 
amplification scale in general medical and general practice patients. Journal of 
Psychosomatic Research, 40(1), 95-104.  
Speckens, A. E. M.; Van Hemert, A. M.; Spinhoven, P. & Bolk, J. H. (1996b). The 
diagnostic and prognostic significance of the whitely index, the illness attitudes scales 
and the somatosensory amplification scale. Psychological Medicine: A Journal of 
Research in Psychiatry and the Allied Sciences, 26(5), 1085-1090.  
Spiegel, D.; Loewenstein, R. J.; Lewis-Fernández, R.; Sar, V.; Simeon, D.; Vermetten, E.; 
Cardeña, E.; Brown, R. J. & Dell, P. F. (2011). Dissociative disorders in DSM-5. 
Depression and Anxiety, 28(12), E17-E45.  
Springer, K. W.; Sheridan, J.; Kuo, D. & Carnes, M. (2007). Long-term physical and 
mental health consequences of childhood physical abuse: Results from a large 
population-based sample of men and women. Child Abuse & Neglect, 31(5), 517-530.  
Sprott, H.; Rzanny, R.; Reichenbach, J. R.; Kaiser, W. A.; Hein, G. & Stein, G. (2000). 
31P magnetic resonance spectroscopy in fibromyalgic muscle. Rheumatology (Oxford, 
England), 39(10), 1121-1125.  
Staud, R.; Weyl, E. E.; Price, D. D. & Robinson, M. E. (2012). Mechanical and heat 
hyperalgesia highly predict clinical pain intensity in patients with chronic 
musculoskeletal pain syndromes. Journal of Pain, 13(8), 725-735.  
Steil, R.; Dyer, A.; Priebe, K.; Kleindienst, N. & Bohus, M. (2011). Dialectical behavior 
therapy for posttraumatic stress disorder related to childhood sexual abuse: A pilot 
study of an intensive residential treatment program. Journal of Traumatic Stress, 24(1), 
102-106.  
Stein, C.; Clark, J. D.; Oh, U.; Vasko, M. R.; Wilcox, G. L.; Overland, A. C.; Vanderah, T. 
W. & Spencer, R. H. (2009). Peripheral mechanisms of pain and analgesia. Brain 
Research Reviews, 60(1), 90-113.  
Stein, M. B.; Lang, A. J.; Laffaye, C.; Satz, L. E.; Lenox, R. J. & Dresselhaus, T. R. (2004). 
Relationship of sexual assault history to somatic symptoms and health anxiety in 
women. General Hospital Psychiatry, 26(3), 178.  
Stewart, W. F.; Ricci, J. A.; Chee, E.; Morganstein, D. & Lipton, R. (2003). Lost productive 
time and cost due to common pain conditions in the US workforce. JAMA: The Journal 
of the American Medical Association, 290(18), 2443-2454.  
Stoltenborgh, M.; H.; Euser, E., M. & Bakermans-Kranenburg, M. (2011). A global 
perspective on child sexual abuse: Meta-analysis of prevalence around the world. Child 
Maltreatment, 16(2), 79-101.  
Stoltenborgh, M.; Bakermans-Kranenburg, M.; Alink, L. R. A. & IJzendoorn, M. (2012). 
The universality of childhood emotional abuse: A meta-analysis of worldwide 
prevalence. Journal of Aggression, Maltreatment & Trauma, 21(8), 870-890.  
Stoltenborgh, M.; Bakermans-Kranenburg, M.; van Ijzendoorn, M.,H. & Alink, L. R. A. 
(2013a). Cultural-geographical differences in the occurrence of child physical abuse? A 
meta-analysis of global prevalence. International Journal of Psychology: Journal 
International De Psychologie, 48(2), 81-94.  
 275 
Stoltenborgh, M.; Bakermans-Kranenburg, M. & IJzendoorn, M. (2013b). The neglect of 
child neglect: A meta-analytic review of the prevalence of neglect. Social Psychiatry & 
Psychiatric Epidemiology, 48(3), 345-355.  
Stuifbergen, A. K.; Phillips, L.; Voelmeck, W. & Browder, R. (2006). Illness perceptions 
and related outcomes among women with fibromyalgia syndrome. Women's Health 
Issues: Official Publication of the Jacobs Institute of Women's Health, 16(6), 353-360.  
Styron, T. & Janoff-Bulman, R. (1997). Childhood attachment and abuse: Long-term 
effects on adult attachment, depression, and conflict resolution. Child Abuse & Neglect, 
21(10), 1015-1023.  
Subramaniam, V.; Stewart, M. W. & Smith, J. F. (1999). The development and impact of a 
chronic pain support group: A qualitative and quantitative study. Journal of Pain and 
Symptom Management, 17(5), 376-383.  
Suka, M. & Yoshida, K. (2009). The national burden of musculoskeletal pain in japan: 
Projections to the year 2055. The Clinical Journal of Pain, 25(4), 313-319.  
Sullivan, M. J.; Thibault, P.; Simmonds, M. J.; Milioto, M.; Cantin, A. P. & Velly, A. M. 
(2009). Pain, perceived injustice and the persistence of post-traumatic stress 
symptoms during the course of rehabilitation for whiplash injuries. Pain (03043959), 
145(3), 325-331.  
Svebak, S.; Hagen, K. & Zwart, J. (2006). One-year prevalence of chronic 
musculoskeletal pain in a large adult norwegian county population: Relations with age 
and gender--the HUNT study. Journal of Musculoskeletal Pain, 14(1), 21-28.  
Tarullo, A. R. & Gunnar, M. R. (2006). Child maltreatment and the developing HPA axis. 
Hormones and Behavior, 50(4), 632-639.  
Teneycke, T.L. (2012) Utilizing the Standard Trauma-Focused EMDR Protocol in 
Treatment of Fibromyalgia. (Doctoral thesis). AURA - Antioch University Repository 
and Archive. http://aura.antioch.edu/etds/27 
Tennant, C. & Andrews, G. (1977). A scale to measure the cause of life events. Australian 
and New Zealand Journal of Psychiatry, 11(3), 163-167.  
ter Borg, ,E.J.; Gerards-Rociu, E.; Haanen, H. C. & Westers, P. (1999). High frequency of 
hysterectomies and appendectomies in fibromyalgia compared with rheumatoid 
arthritis: A pilot study. Clinical Rheumatology, 18(1), 1-3.  
Thoits, P. A. (1982). Conceptual, methodological, and theoretical problems in studying 
social support as a buffer against life stress. Journal of Health & Social Behavior, 23(2), 
145-159.  
Thomas, E.; Peat, G.; Harris, L.; Wilkie, R. & Croft, P. R. (2004a). The prevalence of pain 
and pain interference in a general population of older adults: Cross-sectional findings 
from the north staffordshire osteoarthritis project (NorStOP). Pain, 110(1-2), 361-368.  
Thomas, E.; Wilkie, R.; Peat, G.; Hill, S.; Dziedzic, K. & Croft, P. (2004b). The north 
staffordshire osteoarthritis project--NorStOP: Prospective, 3-year study of the 
epidemiology and management of clinical osteoarthritis in a general population of older 
adults. BMC Musculoskeletal Disorders, 5, 2-2.  
Thomas, S. P. & Hall, J. M. (2008). Life trajectories of female child abuse survivors 
thriving in adulthood. Qualitative Health Research, 18(2), 149-166.  
Thomtén, J.; Soares, J. & Sundin, Ö. (2011). The role of psychosocial factors in the 
course of pain-a 1-year follow-up study among women living in sweden. Archives of 
Women's Mental Health, 14(6), 493-503.  
Tishler, M.; Levy, O.; Maslakov, I.; Bar-Chaim, S. & Amit-Vazina, M. (2006). Neck injury 
and fibromyalgia-- are they really associated? The Journal of Rheumatology, 33(6), 
1183-1185.  
 276 
Tishler, M.; Levy, O. & Amit-Vazina, M. (2011). Can fibromyalgia be associated with 
whiplash injury? A 3-year follow-up study. Rheumatology International, 31(9), 1209-
1213.  
Tolin, D. F. & Foa, E. B. (2006). Sex differences in trauma and posttraumatic stress 
disorder: A quantitative review of 25 years of research. Psychological Bulletin, 132(6), 
959-992.  
Tracey, I. (2008). Imaging pain. British Journal of Anaesthesia 101 (1): 32–9. 
Tracey, I. & Bushnell, M. C. (2009). How neuroimaging studies have challenged us to 
rethink: Is chronic pain a disease? The Journal of Pain: Official Journal of the American 
Pain Society, 10(11), 1113-1120.  
Traue H.C: Jerg-Bretzke, L; Pfingsten, M & Hrabal, V (2010). Pain and subjective 
responses. In: Kopf, A and Patel, N.B. (Eds) Guide to pain management in low-
response settings. IASP: Seattle. 
Trickett, P. K. & McBride-Chang, C. (1995). The developmental impact of different forms 
of child abuse and neglect. Developmental Review, 15(3), 311-337.  
Turk, D. C. (2002). A diathesis-stress model of chronic pain and disability following 
traumatic injury. Pain Research & Management: The Journal of the Canadian Pain 
Society = Journal De La Société Canadienne Pour Le Traitement De La Douleur, 7(1), 
9-19.  
Turk, D. C. (2005). The potential of treatment matching for subgroups of patients with 
chronic pain: Lumping versus splitting. The Clinical Journal of Pain, 21(1), 44-55.  
UK Local Area http://www.uklocalarea.com/index.php  
Ursin, H. & Eriksen, H. R. (2004). The cognitive activation theory of stress. 
Psychoneuroendocrinology, 29(5), 567-592.  
Ursin, H. & Eriksen, H. (2007). Cognitive activation theory of stress, sensitization, and 
common health complaints. Annals of the New York Academy of Sciences, 1113, 304-
310.  
Urwin, M.; Symmons, D.; Allison, T.; Brammah, T.; Busby, H.; Roxby, M.; Simmons, A. & 
Williams, G. (1998). Estimating the burden of musculoskeletal disorders in the 
community: The comparative prevalence of symptoms at different anatomical sites, and 
the relation to social deprivation. Annals of the Rheumatic Diseases, 57(11), 649-655.  
Valentine, L. & Feinauer, L. L. (1993). Resilience factors associated with female survivors 
of childhood sexual abuse. American Journal of Family Therapy, 21(3), 216-224.  
van den Hoven, L.,H.J.; Gorter, K. J. & Picavet, H. S. (2010). Measuring musculoskeletal 
pain by questionnaires: The manikin versus written questions. European Journal of 
Pain (London, England), 14(3), 335-338.  
Van der Hart, O. & Horst, R. (1989). The dissociation theory of Pierre Janet. Journal of 
Traumatic Stress, 2(4), 397-412.  
van der Kolk, B. A.;van der Hart, O. & Marmar, C. R. (2007a). Dissociation and 
information processing in posttraumatic stress disorder. In B. A. van der Kolk, A. C. 
McFarlane & L. Weisaeth (Eds.), 303-327. New York, NY US: Guilford Press.  
van der Kolk, B. A.;Weisaeth, L. & van der Hart, O. (2007b). History of trauma in 
psychiatry. In B. A. van der Kolk, A. C. McFarlane & L. Weisaeth (Eds.), (pp. 47-74). 
New York, NY US: Guilford Press.  
Van Houdenhove, B. & Egle, U. T. (2002). Comment on raphael, K.G., widom, C.S., 
lange, G., childhood victimization and pain in adulthood: A prospective investigation, 
PAIN 92 (2001) 283-293. Pain, 96(1-2), 215-216.  
Van Houdenhove, B. & U.T. Egle. (2004). Fibromyalgia: A stress disorder? Psychotherapy 
& Psychosomatics, 73(5), 267-275.  
 277 
Van Houdenhove, B. & Luyten, P. (2008). Customizing Treatment of Chronic Fatigue 
Syndrome and Fibromyalgia: The Role of Perpetuating Factors. Psychosomatics 49:6, 
470-477 
Van Houdenhove, B.; Neerinckx, E.; Lysens, R.; Vertommen, H.; Van Houdenhove, L.; 
Onghena, P.; Westhovens, R. & D'Hooghe, M. (2001). Victimization in chronic fatigue 
syndrome and fibromyalgia in tertiary care: A controlled study on prevalence and 
characteristics. Psychosomatics: Journal of Consultation Liaison Psychiatry, 42(1), 21-
28.  
Van Houdenhove, B.; Egle, U. & Luyten, P. (2005). The role of life stress in fibromyalgia. 
Current Rheumatology Reports, 7(5), 365-370.  
van IJzendoorn, M. H. & Schuengel, C. (1996). The measurement of dissociation in 
normal and clinical populations: Meta-analytic validation of the dissociative experiences 
scale (DES). Clinical Psychology Review, 16(5), 365-382.  
van Koulil, S.; Effting, M.; Kraaimaat, F.W.; van Lankveld, W.; van Helmond, T.; Cats, H.; 
van Riel, P.L.C.M; de Jong, A.J.L.; Haverman, J.F. & Evers, A.W.M. (2007). Cognitive–
behavioural therapies and exercise programmes for patients with fibromyalgia: state of 
the art and future directions. Annals of the Rheumatic Diseases;66:571–581 
van Koulil, S.; van Lankveld, W.; Kraaimaat, F. W.; van Riel, P. L. C. M. & Evers, A. W. M. 
(2010). Risk factors for longer term psychological distress in well-functioning 
fibromyalgia patients: A prospective study into prognostic factors. Patient Education & 
Counseling, 80(1), 126-129.  
Van Oosterwijck, J.; Meeus, M.; Paul, L.; De Schryver, M.; Pascal, A.; Lambrecht, L. & 
Nijs, J. (2013). Pain physiology education improves health status and endogenous pain 
inhibition in fibromyalgia: A double-blind randomized controlled trial. United States: 
Lippincott Williams & Wilkins.  
van Rood, Y. R. & de Roos, C. (2009). EMDR in the treatment of medically unexplained 
symptoms: A systematic review. Journal of EMDR Practice & Research, 3(4), 248-263.  
van Uden-Kraan, C.,F.; Drossaert, C. H. C.; Taal, E.; Seydel, E. R. & van de Laar, 
M.,A.F.J. (2008). Self-reported differences in empowerment between lurkers and 
posters in online patient support groups. Journal of Medical Internet Research, 10(2), 
e18-e18.  
van Weel, C., König–Zahn, C., Touw–Otten, F.W.M.M., van Duijn, N.P. & Meyboom - de 
Jong, B (2012) Measuring functional health status with the COOP/WONCA Charts. A 
manual. Groningen. 2nd Edition. Retrieved from the University of Groningen website: 
http://www.rug.nl/research/share/research/tools/handleiding_coopwonca2edruk.pdf 
VanDenKerkhof, E. G.; Macdonald, H. M.; Jones, G. T.; Power, C. & Macfarlane, G. J. 
(2011). Diet, lifestyle and chronic widespread pain: Results from the 1958 british birth 
cohort study. Pain Research & Management: The Journal of the Canadian Pain Society 
= Journal De La Société Canadienne Pour Le Traitement De La Douleur, 16(2), 87-92.  
Vaz-Leal, F.; Cardoso-Moreno, M.; Ramos-Fuentes, M.; Rodriguez-Santos, L. & 
Fernandez-Sanchez, N. (2011). P03-164 - relationship between perceived family 
functioning and recovery from surgery  
Villemure, C. & Bushnell, M. C. (2002). Cognitive modulation of pain:how do attention and 
emotion influence pain processing? Pain 95, 195–199 
Vincent, A.; Lahr, B., D.; Wolfe, F.; Clauw, D., J.; Whipple, M., O.; Oh, T., H.; Barton, D., 
L. & St Sauver, , Jennifer. (2013). Prevalence of fibromyalgia: A population-based 
study in olmsted county, minnesota, utilizing the rochester epidemiology project. 
Arthritis Care & Research (2151464X), 65(5), 786-792.  
Viniol, A.; Jegan, N.; Leonhardt, C.; Brugger, M.; Strauch, K.; Barth, J.; Baum, E. & 
Becker, A. (2013). Differences between patients with chronic widespread pain and local 
 278 
chronic low back pain in primary care - a comparative cross-sectional analysis. 
England: BioMed Central.  
Volken, T. (2013). Second-stage non-response in the swiss health survey: Determinants 
and bias in outcomes. BMC Public Health, 13(1), 1-10.  
von Elm, E., Altman, D.G., Egger, M., Pocock, S.J., Gotzsche, P.C. & Vandenbrouche, 
J.P. (2007). The Strengthening the Reporting of Observational Studies in Epidemiology 
(STROBE) Statement: guidelines for reporting observational studies. Bulletin of the 
World Health Organization 2007;85:867–872. 
Voscopoulos, C. & Lema, M. (2010). When does acute pain become chronic? British 
Journal of Anaesthesia, 105 Suppl 1, i69-i85.  
Waldinger, R. J.; Schulz, M. S.; Barsky, A. J. & Ahern, D. K. (2006). Mapping the road 
from childhood trauma to adult somatization: The role of attachment. Psychosomatic 
Medicine, 68(1), 129-135.  
Walen, H. R.; Oliver, K.; Groessl, E.; Cronan, T. A. & Rodriguez, V. M. (2001). Traumatic 
events, health outcomes, and health care use in patients with fibromyalgia. Journal of 
Musculoskeletal Pain, 9(2), 19.  
Walker, E. A.; Katon, W. J.; Neraas, K.; Jemelka, R. P. & Massoth, D. (1992). Dissociation 
in women with chronic pelvic pain. The American Journal of Psychiatry, 149(4), 534-
537.  
Walker, E. A.; Keegan, D.; Gardner, G.; Sullivan, M.; Bernstein, D. & Katon, W. J. (1997). 
Psychosocial factors in fibromyalgia compared with rheumatoid arthritis: II. sexual, 
physical, and emotional abuse and neglect. Psychosomatic Medicine, 59(6), 572-577.  
Walker, E. A.; Gelfand, A.; Katon, W. J.; Koss, M. P.; Von Korff, M.; Bernstein, D. & 
Russo, J. (1999). Adult health status of women with histories of childhood abuse and 
neglect. The American Journal of Medicine, 107(4), 332-339.  
Walker, S. M.; Tochiki, K. K. & Fitzgerald, M. (2009a). Hindpaw incision in early life 
increases the hyperalgesic response to repeat surgical injury: Critical period and 
dependence on initial afferent activity. Pain, 147(1-3), 99-106.  
Walker, S. M.; Franck, L. S.; Fitzgerald, M.; Myles, J.; Stocks, J. & Marlow, N. (2009b). 
Long-term impact of neonatal intensive care and surgery on somatosensory perception 
in children born extremely preterm. Pain, 141(1-2), 79-87.  
Waller, N.G., Putman, F.W., Carlson, E.B. (1996). Types of dissociation and dissociative 
types: A taxometric analysis of dissociative experiences. Psychological Methods, 1(3), 
300.  
Walters, K.; Breeze, E.; Wilkinson, P.; Price, G. M.; Bulpitt, C. J. & Fletcher, A. (2004). 
Local area deprivation and urban-rural differences in anxiety and depression among 
people older than 75 years in britain. American Journal of Public Health, 94(10), 1768-
1774.  
Wang, G.; Ji, Y.; Lidow, M. S. & Traub, R. J. (2004). Neonatal hind paw injury alters 
processing of visceral and somatic nociceptive stimuli in the adult rat. The Journal of 
Pain: Official Journal of the American Pain Society, 5(8), 440-449.  
Warner, L. M.; Ziegelmann, J. P.; Schüz, B.; Wurm, S. & Schwarzer, R. (2011). 
Synergistic effect of social support and self-efficacy on physical exercise in older 
adults. Journal of Aging and Physical Activity, 19(3), 249-261.  
Warner, R. M. (2013). Applied statistics: From bivariate through multivariate techniques 
(2nd ed.). Thousand Oaks, CA US: Sage Publications, Inc.  
Wassenaar, M.; van Rijn, R.,M.; van Tulder, M.,W.; Verhagen, A. P.; van der Windt, 
D.,A.W.M.; Koes, B. W.; de Boer, M.,R.; Ginai, A. Z. & Ostelo, R. W. J. G. (2012). 
Magnetic resonance imaging for diagnosing lumbar spinal pathology in adult patients 
with low back pain or sciatica: A diagnostic systematic review. European Spine Journal: 
 279 
Official Publication of the European Spine Society, the European Spinal Deformity 
Society, and the European Section of the Cervical Spine Research Society, 21(2), 220-
227.  
Watson, D. (2003). Investigating the construct validity of the dissociative taxon: Stability 
analyses of normal and pathological dissociation. Journal of Abnormal Psychology, 
112(2), 298-305.  
Weck, F., Neng, J., & Stangier, U. (2013). The effects of attention training on the 
perception of bodily sensations in patients with hypochondriasis: A randomized 
controlled pilot trial. ( No. 37).  
Wegman, H. L. & Stetler, C. (2009). A meta-analytic review of the effects of childhood 
abuse on medical outcomes in adulthood. Psychosomatic Medicine, 71(8), 805-812.  
Weinman, J.; Petrie, K. J.; Moss-Morris, R. & Horne, R. (1996). The illness perception 
questionnaire: A new method for assessing the cognitive representation of illness. 
Psychology & Health, 11(3), 431-445.  
Weinreb, L.; Savageau, J. A.; Candib, L. M.; Reed, G. W.; Fletcher, K. E. & Hargraves, J. 
L. (2010). Screening for childhood trauma in adult primary care patients: A cross-
sectional survey. Primary Care Companion to the Journal of Clinical Psychiatry, 12(6)  
Weisberg, J. N. & Keefe, F. J. (1999). Personality, individual differences, and 
psychopathology in chronic pain. In R. J. Gatchel, D. C. Turk, R. J. Gatchel & D. C. 
Turk (Eds.), Psychosocial factors in pain: Critical perspectives. (pp. 56-73). New York, 
NY US: Guilford Press.  
Weissbecker, I.; Floyd, A.; Dedert, E.; Salmon, P. & Sephton, S. (2006). Childhood trauma 
and diurnal cortisol disruption in fibromyalgia syndrome. Psychoneuroendocrinology, 
31(3), 312-324.  
Wenzel, H. G.; Mykletun, A. & Nilsen, T. I. (2009). Symptom profile of persons self-
reporting whiplash: A norwegian population-based study (HUNT 2). European Spine 
Journal, 18(9), 1363-1370.  
Wesselmann, D.; Davidson, M.; Armstrong, S.; Schweitzer, C.; Bruckner, D. & Potter, A. 
E. (2012). EMDR as a treatment for improving attachment status in adults and children. 
European Review of Applied Psychology / Revue Européenne De Psychologie 
Appliquée, 62(4), 223-230.  
WHO (2003) guidelines for medico-legal care for victims of sexual violence.  Retrieved 
from http://whqlibdoc.who.int/publications/2004/924154628X.pdf 
Widom, C. S.; Dutton, M. A.; Czaja, S. J. & DuMont, K. A. (2005). Development and 
validation of a new instrument to assess lifetime trauma and victimization history. 
Journal of Traumatic Stress, 18(5), 519-531.  
Wilhelm, K.; Niven, H.; Parker, G. & Hadzi-Pavlovic, D. (2004). The stability of the 
parental bonding instrument over a 20-year period. Psychological Medicine, 34, 1-7.  
Wolfe, F. (2003). Stop using the american college of rheumatology criteria in the clinic. 
The Journal of Rheumatology, 30(8), 1671-1672.  
Wolfe, F. (2013). Tender Points. Retrieved from The fibromyalgia perplex website: 
http://www.fmperplex.com/2013/01/28/tender-points/ 
Wolfe, F.; Smythe, H. A.; Yunus, M. B.; Bennett, R. M.; Bombardier, C.; Goldenberg, D. 
L.; Tugwell, P.; Campbell, S. M.; Abeles, M. & Clark, P. (1990). The american college 
of rheumatology 1990 criteria for the classification of fibromyalgia. report of the 
multicenter criteria committee. Arthritis and Rheumatism, 33(2), 160-172.  
Wolfe, F.; Clauw, D. J.; Fitzcharles, M. A.; Goldenberg, D. L.; Katz, R. S.; Mease, P.; 
Russell, A. S.; Russell, I. J.; Winfield, J. B. & Yunus, M. B. (2010). The american 
college of rheumatology preliminary diagnostic criteria for fibromyalgia and 
 280 
measurement of symptom severity. Arthritis Care & Research (2151464X), 62(5), 600-
610.  
Wolfe, F.; Clauw, D. J.; Fitzcharles, M.; Goldenberg, D. L.; Häuser, W.; Katz, R. S.; 
Mease, P.; Russell, A. S.; Russell, I. J. & Winfield, J. B. (2011). Fibromyalgia criteria 
and severity scales for clinical and epidemiological studies: A modification of the ACR 
preliminary diagnostic criteria for fibromyalgia. The Journal of Rheumatology, 38(6), 
1113-1122.  
Wolfe, F.; Rasker, J. J. & Häuser, W. (2012). Hearing loss in fibromyalgia? somatic 
sensory and non-sensory symptoms in patients with fibromyalgia and other rheumatic 
disorders. Clinical and Experimental Rheumatology, 30(6), 88-93.  
Wood, P. (1941). Da costa's syndrome (or effort syndrome). lecture II. British Medical 
Journal, 1(4195), 805-811.  
Woodward, C. & Joseph, S. (2003). Positive change processes and post-traumatic growth 
in people who have experienced childhood abuse: Understanding vehicles of change. 
Psychology & Psychotherapy: Theory, Research & Practice, 76(3), 267-283.  
Woolf, A. D. & Pfleger, B. (2003). Burden of major musculoskeletal conditions. Bulletin of 
the World Health Organization, 81(9), 646-656.  
Woolf, C. J. (2011). Central sensitization: Implications for the diagnosis and treatment of 
pain. Pain, 152(3), S2-S15.  
Wright, T. & Raudenbush, B. (2010). Interaction effects of visual distractions, auditory 
distractions and age on pain threshold and tolerance. North American Journal of 
Psychology, 12(1), 145-157.  
Wuest, J.; Ford-Gilboe, M.; Merritt-Gray, M.; Varcoe, C.; Lent, B.; Wilk, P. & Campbell, J. 
(2009). Abuse-related injury and symptoms of posttraumatic stress disorder as 
mechanisms of chronic pain in survivors of intimate partner violence. Pain Medicine, 
10(4), 739-747.  
Wynne-Jones, G.; Macfarlane, G. J.; Silman, A. J. & Jones, G. T. (2006a). Does physical 
trauma lead to an increase in the risk of new onset widespread pain? Annals of the 
Rheumatic Diseases, 65(3), 391-393.  
Wynne-Jones, G.; Jones, G. T.; Wiles, N. J.; Silman, A. J. & Macfarlane, G. J. (2006b). 
Predicting new onset of widespread pain following a motor vehicle collision. The 
Journal of Rheumatology, 33(5), 968-974.  
Yehuda, R. (2002). Clinical relevance of biologic findings in PTSD. The Psychiatric 
Quarterly, 73(2), 123-133.  
Yehuda, R. & LeDoux, J. (2007). Response variation following trauma: A translational 
neuroscience approach to understanding PTSD. Neuron, 56(1), 19-32.  
Yunus, M. B. (2007). Fibromyalgia and overlapping disorders: The unifying concept of 
central sensitivity syndromes. Seminars in Arthritis & Rheumatism, 36(6), 339-356.  
Yunus, M. B. (2008). Central sensitivity syndromes: A new paradigm and group nosology 
for fibromyalgia and overlapping conditions, and the related issue of disease versus 
illness. Seminars in Arthritis & Rheumatism, 37(6), 339-352.  
Yunus, M. B. & Arslan, S. (2004). Fibromyalgia syndrome: Can it be treated? Consultant 
(00107069), 44(2), 289.  
Zaromb, F. M. & Roediger, H., 3. (2009). The effects of "effort after meaning" on recall: 
Differences in within- and between-subjects designs. Memory & Cognition, 37(4), 447-
463.  
Zhang, X.; Cook, P. A.; Lisboa, P. J.; Jarman, I. H. & Bellis, M. A. (2013). The effects of 
deprivation and relative deprivation on self-reported morbidity in england: An area-level 
ecological study. International Journal of Health Geographics, 12(1), 1-11.  
 281 
Zigmond, A. S. & Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta 
Psychiatrica Scandinavica, 67(6), 361-370.  
Zuckerman, M. J. & Antoni, M. H. (1995). Social support and its relationship to 
psychological, physical health, and immune variables in HIV-infection. Clinical 
Psychology & Psychotherapy, 2(4), 210-219.  
Zvolensky, M. J.; McMillan, K. A.; Gonzalez, A. & Asmundson, G. J. G. (2010). Chronic 
musculoskeletal pain and cigarette smoking among a representative sample of 
canadian adolescents and adults. Addictive Behaviors, 35(11), 1008-1012.  
 
 282 
Appendix 1 – Childhood interpersonal trauma and widespread pain 
review - Quality assessment  
The assessment of the quality of studies and risk of bias within studies is essential, 
especially where findings differ, to guide understanding of those findings and differences 
and thus guide recommendations for future research and subsequently clinical care 
(Armijo-Olivo et al 2012).  Two recent systematic reviews exploring trauma and pain 
(Paras et al, 2009; Hauser et al, 2011) used the Newcastle-Ottawa scale for assessment 
of study quality; however, this covers only cohort and case control studies.  Although a 
recent systematic review identified 86 tools for the assessment of quality and risk of bias 
within cohort, case control and cross sectional studies (Sanderson et al 2007), Dr Paul 
Campbell and I found it necessary to develop our own tool as none of the existing check 
lists and scales allowed for studies examining cases as abused or CWP / FM or enabled a 
detailed assessment of the definition and measurement of both CWP / FM and childhood 
abuse and neglect (see below). 
 
As recommended by Sanderson et al’s (2007) review, our tool was created to clearly 
assess potential sources of bias using only “yes”, “no” or “unclear” responses for simplicity 
and to avoid the need for subjective weightings of factors.  The distinction between “no” 
and “unclear” reflects the difference between the quality of study methodology and the 
quality of study reporting.  It is possible that some elements of methodology were not 
reported due to editorial decisions or space limitations within the publishing journal.  The 
development of our tool was further informed by guidelines for study reporting (e.g. 
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE), von 
Elm et al, 2007), quality assessment (e.g. Effective Public Health Practice Project 
(EPHPP), Armijo-Olivo et al 2012) and identification of potential sources of bias (e.g. 
Hayden et al, 2006).  As shown in below, the quality and risk of bias assessment tool, 
evaluated the methods for measuring trauma (childhood abuse and neglect) and pain 
(CWP / FM), selecting study participants and data analysis.  Separate, additional 
evaluations were applied for studies using case control methodologies. 
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For the assessment of trauma, we considered whether the trauma was clearly defined; 
whether the age at which the trauma occurred was ascertained (e.g. childhood no points, 
before age 17 one point); whether the severity or frequency of trauma was ascertained 
and the reliability and validity of the measurement tool.   
 
No preference was given to court documented abuse over retrospective self-report 
interviews or questionnaires, if reliability and validity information were provided for the 
latter, as each method has advantages and disadvantages (see Kendall-Tackett et al 
2004).  With regard to CWP / FM, the emphasis was again placed on the reliability and 
validity, such that a self-report of pain using reliable and valid measure was not seen as 
inferior to a diagnosis by the research team or clinic.  However, an unconfirmed self-report 
of a diagnosis was considered as equal to a self-report measure without reliability and 
validity.  
 
For study participation, scores were awarded if the sampling frame, recruitment, 
inclusion and exclusion criteria were described sufficiently to allow for replication; if 
demographic information was provided for the whole study population and if clear 
response rate and non-response analysis was provided.  With regard to data analysis, 
scores were awarded to those studies with sufficient sample size for the statistical 
analysis performed and to those using multivariable analysis. 
 
Additional quality / bias criteria were applied to case control studies.  Those case 
control studies providing a clear description of the method of screening controls and 
where the same methods of screening cases and controls was used received higher 
quality scores. 
 
Quality / bias was assessed independently by two authors (ADW, PC) and consensus 
was reached following discussions.  Although the analysis was qualitative, a “yes” 
response was scored as one and a summary quality / bias score was assigned to each 
domain; trauma, pain, participation, data analysis (and case study, were appropriate) to 
aid comparisons. 
 284 
Quality Assessment Tool 
Trauma 
Definition of 
Trauma 
Trauma type clearly defined or questions provided 1 Y 
Not stated  0 N 
Unclear 0 U 
Age of Trauma Age of trauma clearly specified 1 Y 
Not stated  0 N 
Unclear 0 U 
Severity of Trauma Severity assessed or graded exposure (e.g. rarely, frequently etc) 1 Y 
Not Stated or yes / no response 0 N 
Unclear 0 U 
Identification of 
Trauma 
If severity assessed or graded exposure, clear statement of how 
dichotomised to yes / no response (e.g. any, or only severe) 
1 Y 
Not Stated or yes / no response 0 N 
Unclear 0 U 
Measurement of 
Trauma 
Reference provided and / or validity and reliability information provided or 
court records 
1 Y 
Not Stated  0 N 
Unclear 0 U 
 
Pain 
Measurement of 
Pain 
Diagnosis (by research team or clinic), valid and reliable self-report measure 
(e.g. manikin) 
1 Y 
Unconfirmed self-report of diagnosis, self-report measure with no reference, 
validity or reliability information or Not Stated  
0 N 
Unclear 0 U 
 
Participation 
Sample Frame and 
Recruitment 
Procedure adequately described 1 Y 
Inadequate or No description 0 N 
Unclear 0 U 
Inclusion / 
Exclusion Criteria 
 Adequately described 1 Y 
Inadequate or No description 0 N 
Unclear 0 U 
Baseline Population Demographics described for whole population 1 Y 
Inadequate or No description 0 N 
Unclear 0 U 
Response Rate ≥60% response rate 1 Y 
< 60% participation 0 N 
Unclear or not stated 0 U 
Response / Non 
Response 
Clear description of differences 1 Y 
 Inadequate or No description 0 N 
 Unclear 0 U 
 
Data Analysis 
Sample Size Sufficient for chosen statistical analysis (> 5 * number of variables) 1 Y 
Insufficient or No description 0 N 
Unclear 0 U 
Multivariate Analysis Appropriate adjustments made 1 Y 
Univariate or adjustment not stated  0 N 
Unclear 0 U 
 
Case Control Studies 
Identification of 
Controls 
Clear description of screening to define controls  1 Y 
Inadequate or No description 0 N 
Unclear 0 U 
Definition of 
Controls 
Same method of ascertainment as for cases 1 Y 
Different method or No description 0 N 
Unclear 0 U 
 
  
Table A1.1 Summary of studies exploring and association between childhood abuse and neglect and widespread pain and FM 
Date Author Country Design Population 
Comparison 
Condition 
Age per group (Y(SD)) 
%Female 
per group 
Number 
per group 
Trauma 
Type 
2001 McBeth et al (c) UK Cross Sectional Community No / Other Pain 
 
39 (30-48) 
 
58 
 
296 CA 
2001 Van Houdenhove et al Belgum Case Control Tertiary Care MS / RA 
HC 
  
  CFS/FM 
MS/RA 
Cntl 
38 (9.5) 
40 (8.9) 
38.3 (9.4) 
CFS 
FM 
RA 
MS 
HC 
54 
41 
26 
26 
95 
CPA, 
CEA, 
CSA, SH, 
CEN 
2005 Castro et al Guatemala Case Control Tertiary 
Healthy controls 
RA 
STRD 
HC 
  
  FM 
RA 
STRD 
HC 
44.5 
45.5 
41.0 
44.5 
FM 
RA 
STRD 
HC 
58 
74 
55 
187 
CPA, 
CEA, 
CSA 
2009 Ruiz-Perez et al Spain Case Control Tertiary Care ENT 
FM 
ENT 
47.76 (7.95) 
40.76 (23.36) 
  
100 
FM 
ENT 
287 
287 
CPA, 
CEA, 
CSA 
2000 Anderberg et al Sweden Case Control 
Tertiary 
Employees 
HC FM 
 48.6 (7.5)   
100 
FM 
HC 
40 
38 
CE/PA, 
CSA, CN 
2005 Ciccone et al USA Case Control Community HC 
FM 
Cntl
1
 
50.5 (10.6)   
100 
FM 
HC 
52 
53 
CPA, 
CSA 
1999 Goldberg et al USA Case Control Tertiary Care MP 
FP 
OCP 
FM 
MP 
FP 
OCP 
43.94 
39.61 
38.68 
41.48 
FM 
MP 
FP 
OCP 
94 
76 
86 
48 
FM 
MP 
FP 
OCP 
17 
21 
22 
31 
CPA, 
CSA, 
CEA 
1995 Boisset-Pioro et al Canada Case Control Tertiary Care RD 
FM 
RD 
49.3 (20-70) 
51.2 (19-70) 
  
100 
FM 
RD 
83 
161 
CPA, 
CSA 
1998 Carpenter et al  USA Case Control Tertiary Care RA   51.2 
  
100 
FM 
RA 
105 
44 
CPA, 
CSA 
2011 Fuller-Thompson et al Canada Cross Sectional Community No FM   18-80 
  
100 
  7070 CPA 
2010 Haviland et al USA Cross Sectional Community HC   61.0 (13.5) 
  
67 
  9644 CEA/N, 
CPA 
 
 
 
 
 
  
 
 
Table A1.1 Summary of studies exploring and association between childhood abuse and neglect and widespread pain and FM cont 
Date Author Country Design Population 
Comparison 
Condition 
Age per group (Y(SD)) 
%Female 
per group 
Number 
per group 
Trauma 
Type 
2003 Imbierowicz et al Germany Case Control Tertiary Care SOM 
MEP 
FM 
SOM 
MEP 
42.3 (9.6) 
41.9 (11) 
41.6 (12.1) 
FM 
SOM 
MEP 
74 
70 
36 
FM 
SOM 
MEP 
38 
71 
44 
CPA, 
CSA 
2010 Smith et al USA Case Control 
Tertiary 
Advertisements 
HC 
  
48.44 (6.91) 
  
100 
FM 
HC 
41 
44 
CPA, 
CEA, 
CSA 
1997 Walker et al USA Case Control Tertiary Care RA 
  
not provided 
  
100 
FM 
RA 
32 
28 
CPA, 
CEA, 
CSA, CN 
2000 Finestone et al Canada Cross Sectional 
Psychiatric 
Patients & Nurses 
PP 
Nurses
2
 
  
34.95 (9.07) 
  
100 
CSA 
PP 
Nurses 
26 
33 
21 
CSA 
 
Key 
CFS = Chronic Fatigue Syndrome; CWP = Chronic Widespread Pain; ENT = Ear, Nose and Throat patients without pain; FM = Fibromyalgia; FP = Facial Pain; HC = Healthy 
controls; MEP = Medically explained pain; MS = Multiple Sclerosis; MP = Myofascial Pain; OCP = Other Chronic Pain; PP = Psychiatric patients without CSA; RA = Rheumatoid 
Arthritis; RD = non FM rheumatic disorder; SOM = Somatoform pain disorder; STRD = Soft Tissue Rheumatic Disease; CPA = Childhood Physical Abuse;  CSA = Childhood 
Sexual Abuse; CEA = Childhood emotional abuse; CN = Childhood Neglect; CEN = Childhood Emotional Neglect; CA = Childhood Abuse; CEA/N = combined Childhood 
Emotional Abuse and Neglect; SH = Sexual Harrasment - no contact 
Note - 1 Healthy controls age matched; 2 Nurses without CSA 
 
  
 
Table A1.2 Quality assessment of studies examining the association between childhood abuse and widespread pain 
Year Name 
Trauma Pain Participation Data Analysis Case Control 
Total 
Def Age Sev Id Meas Total MeaP Total Sam InEx Bas Res RnR Total Size Mult Total Id Defc Total 
2001 McBeth et al (c) n y u u y 2 y 1 y y y y y 5 y y 2    10 
2001 Van Houdenhove et al y y y y y 5 y 1 y n y n n 2 y n 1 n n 0 9 
  Total      7  2      7   3   0 19 
                          
2005 Castro et al y y n n y 3 y 1 n n y n n 1 y n 1 n n 0 6 
2009 Ruiz-Perez et al n n y y y 3 y 1 y y y n n 3 y n 1 y y 2 10 
  Total      6  2      4   2   2 16 
Def = definition of trauma; Age = age of trauma; Sev = severity of trauma; Id = identification of trauma; Meas = measurement of trauma; MeaP = measurement 
of pain; Sample = sample frame and recruitment; InEx = inclusion / exclusion criteria; Bas = baseline population; Res = response rate; RnR = response / non 
response; Size = sample size; Multi = multivariable analysis; Id = identification of controls; Defc = definition of controls.  
 
  
 
Table A1.3 Quality assessment of studies examining the association between childhood physical abuse and widespread pain / FM 
Year Name 
Trauma Pain Participation Data Analysis Case Control Total 
Def Age Sev Id Meas Total MeaP Total Sam InEx Bas Res RnR Total Size Mult Total Id Defc Total  
2005 Ciccone et al y n y y y 4 y 1 y y y n y 4 y y 2 y y 2 13 
1999 Goldberg et al y y n n y 3 y 1 y y y y y 5 y y 2 y y 2 13 
2009 Ruiz-Perez et al n n y y y 3 y 1 y y y n n 3 y n 1 y y 2 10 
 Total           7   2           9     4     4 26 
                       
1995 Boisset-Pioro et al y y y n y 4 y 1 y y y u u 3 y n 1 y y 2 11 
1998 Carpenter et al y y n y n 3 y 1 y n y n n 2 y n 1 y y 2 9 
2011 Fuller-Thomson et al n n n n n 0 n 0 y n y y n 3 y y 2     0 5 
2010 Haviland et al y n n n y 2 n 0 y y y n n 3 y y 2     0 7 
2003 Imbierowicz et al u u u n y 1 y 1 n n y n n 1 y n 1 y y 2 6 
2010 Smith et al n n n n y 1 y 1 n y y n n 2 y n 1 y y 2 7 
1997 Walker et al n n y n y 2 y 1 y n n n n 1 y n 1 n y 1 6 
 Total           13   5           15     9     9 51 
Def = definition of trauma; Age = age of trauma; Sev = severity of trauma; Id = identification of trauma; Meas = measurement of trauma; MeaP = measurement 
of pain; Sample = sample frame and recruitment; InEx = inclusion / exclusion criteria; Bas = baseline population; Res = response rate; RnR = response / non 
response; Size = sample size; Multi = multivariable analysis; Id = identification of controls; Defc = definition of controls.  
  
 
Table A1.4 Quality assessment of studies examining the association between childhood sexual abuse and widespread pain / FM 
Year Name Trauma Pain Participation Data Analysis Case Control Total 
  Def Age Sev Id Meas Total MeaP Total Sam InEx Bas Res RnR Total Size Mult Total Id Defc Total  
2000 Anderberg et al u u u u u 0 y 1 y y n u n 2 n n 0 n y 1 4 
2005 Ciccone et al y n y y y 4 y 1 y y y n y 4 y y 2 y y 2 13 
1999 Goldberg et al y y n n y 3 y 1 y y y y y 5 y y 2 y y 2 13 
2009 Ruiz-Perez et al n n y y y 3 y 1 y y y n n 3 y n 1 y y 2 10 
  Total      10  4      14   5     7 40 
                         
1995 Boisset-Pioro et al y y y u y 4 y 1 y y y u u 3 y n 1 y y 0 9 
1998 Carpenter et al y y n n y 3 y 1 y n y n n 2 y n 1 y y 2 9 
2000 Finestone et al y y n n y 3 y 1 y y y y n 4 y n 1     0 9 
2003 Imbierowicz et al u u u n y 1 y 1 n n y n n 1 y n 1 y y 2 6 
2010 Smith et al n n n n y 1 y 1 n y y n n 2 y n 1 y y 2 7 
1997 Walker et al n n y n y 2 y 1 y n n n n 1 y n 1 n y 1 6 
  Total      14  6      13   6     7 46 
Def = definition of trauma; Age = age of trauma; Sev = severity of trauma; Id = identification of trauma; Meas = measurement of trauma; MeaP = measurement 
of pain; Sample = sample frame and recruitment; InEx = inclusion / exclusion criteria; Bas = baseline population; Res = response rate; RnR = response / non 
response; Size = sample size; Multi = multivariable analysis; Id = identification of controls; Defc = definition of controls.  
 
  
 
Table A1.5 Quality assessment of studies examining the association between childhood emotional abuse and widespread pain / FM 
Year Name 
Trauma Pain Participation Data Analysis Case Control  
Def Age Sev Id Meas Total MeaP Total Sam InEx Bas Res RnR Total Size Mult Total Id Defc Total Total 
1999 Goldberg et al y y n n y 3 y 1 y y y y y 5 y y 2 y y 2 13 
2009 Ruiz-Perez et al n n y y y 3 y 1 y y y n n 3 y n 1 y y 2 10 
  Total           6   2           8     3     4 23 
                                              
2010 Smith et al n n n n y 1 y 1 n y y u n 2 y n 1 y y 2 7 
1997 Walker et al n n n n y 1 y 1 y n n n n 1 y n 1 n y 1 5 
  Total           2   2           3     2     3 12 
Def = definition of trauma; Age = age of trauma; Sev = severity of trauma; Id = identification of trauma; Meas = measurement of trauma; MeaP = measurement 
of pain; Sample = sample frame and recruitment; InEx = inclusion / exclusion criteria; Bas = baseline population; Res = response rate; RnR = response / non 
response; Size = sample size; Multi = multivariable analysis; Id = identification of controls; Defc = definition of controls.  
 
Table A1.6 Quality assessment of studies examining the association between childhood neglect and widespread pain / FM 
Year Name 
Trauma Pain Participation Data Analysis Case Control  
Def Age Sev Id Meas Total MeaP Total Sam InEx Bas Res RnR Total Size Mult Total Id Defc Total Total 
2000 Anderberg et al u u u u u 0 y 1 y y n u n 2 n n 0 n y 1 4 
                           
2003 Imbierowicz et al u u u n y 1 y 1 n n y n n 1 y n 1 y y 2 6 
1997 Walker et al n n y n y 2 y 1 y n n n n 1 y n 1 n y 1 6 
 total           3   2           2     2     3 12 
Def = definition of trauma; Age = age of trauma; Sev = severity of trauma; Id = identification of trauma; Meas = measurement of trauma; MeaP = measurement 
of pain; Sample = sample frame and recruitment; InEx = inclusion / exclusion criteria; Bas = baseline population; Res = response rate; RnR = response / non 
response; Size = sample size; Multi = multivariable analysis; Id = identification of controls; Defc = definition of controls.  
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Appendix 2 – The General Practice Symptom Survey questionnaire 
Demographic Information 
Firstly, we would like to gather some background details: 
 
A1 What is your date of birth?           
 
A2 Are you (please tick) Male   Female  
 
A3 Are you (please tick) 
Single   Divorced  
Married / cohabiting   Widowed  
Separated     
 
A5 Are you (please tick one only) 
Working full time   Not working because of ill health / disability  
Working part time   Student  
Working full time in the home   Semi-retired  
Unemployed but seeking work   Retired  
 
A8 Please indicate your highest educational or training qualification (please tick) 
Post graduate qualification  
University graduate  
Educated to A levels / NVQ / BTEC / HND / OND  
Left education during secondary school  
Educated to O-levels or GCSEs  
 
Pain 
We are now going to ask you some questions about pain. 
 
C1 During the past month have you had any ache or pain 
which lasted for one day or longer? (please tick) 
Yes 
  
No 
 
 
C4 Please shade any area on the diagrams below where you feel, or have felt, these aches and pains over 
the past month: 
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Hospital Anxiety and Depression Scale 
This section is concerned with feelings and emotions.  Read each item and please a tick in the box opposite 
the reply which comes closest to how you have been feeling in the past week: 
H1 I feel tense or ‘wound up’: Most of the time  
  A lot of the time  
  Time to time, occasionally  
  Not at all  
    
H2 I still enjoy the things I used to enjoy: Definitely as much  
  Not quite so much  
  Only a little  
  Hardly at all  
    
H3 I get a sort of frightened feeling as if something 
awful is about to happen: 
Very definitely and quite badly  
 Yes, but not too badly  
  A little, but it doesn’t worry me  
  Not at all  
    
H4 I can laugh and see the funny side of things: As much as I always could   
 Not quite so much now  
  Definitely not so much now  
  Not at all  
    
H5 Worrying thoughts go through my mind: A great deal of the time  
 A lot of the time  
  From time to time but not too often  
  Only occasionally  
    
H6 I feel cheerful: Not at all  
 Not often  
  Sometimes  
  Most of the time  
    
H7 I can sit at ease and feel relaxed: Definitely  
 Usually  
  Not often  
  Not at all  
    
H8 I feel as if I am slowed down: Nearly all the time  
  Very often  
  Sometimes  
  Not at all  
    
H9 I get a sort of frightened feeling like ‘butterflies 
in the stomach: 
Not at all  
 Occasionally  
  Quite often  
  Very often  
    
H10 I have lost interest in my appearance: Definitely  
  I don’t take as much care as I should  
  I may not take quite as much care  
  I take just as much care as ever  
    
H11 I feel restless as if I have to be on the move: Very much indeed  
 Quite a lot  
  Not very much  
  Not at all  
    
H12 I look forward with enjoyment to things: As much as I ever did  
  Rather less that I used to  
  Definitely less than I used to  
  Hardly at all  
    
H13 I get sudden feelings of panic: Very often indeed  
  Quite often  
  Not very often  
  Not at all  
    
H14 I can enjoy a good book or radio or TV 
programme: 
Often  
 Sometimes  
  Not often  
  Very seldom  
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Somatic Symptom Inventory 
Below is a list of symptoms. For each one, please tick the box indicating how much it has bothered you over the past 6 months: 
  Not at 
all 
 
A little 
bit 
Moderately 
Quite 
a bit 
 
A great 
deal 
H15 Nausea or vomiting          
         
H16 Soreness in your muscles          
         
H17 Pain or cramps in your abdomen          
         
H18 Feeling faint or dizzy          
         
H19 Trouble with your vision          
         
H20 Your muscles twitching or jumping          
         
H21 Feeling fatigued, weak or tired all over          
         
H22 A fullness in your head or nose          
         
H23 Pain in your lower back          
         
H24 Constipation          
         
H25 Trouble catching your breath          
         
H26 Hot or cold spells          
         
H27 A ringing or buzzing in your ears          
           
List of Threatening Events 
The following questions ask about recent events in your life: We would like to ask you some questions about personal situations 
that you may have encountered during the last six months.  Although some of these things are personal and of a sensitive 
nature, it would help a great deal if you could answer all of them.  
All answers will be kept strictly confidential. During the last 6 months, have you experienced any of the following: 
L1 Serious illness or injury to yourself? Yes  No  
L2 Serious illness or injury to yourself? Yes  No  
L3 The death of a first-degree relative, including child or spouse?  Yes  No  
L4 The death of a close family friend or a second degree relative? Yes  No  
L5 Separation due to marital difficulties? Yes  No  
L6 Broken off a steady relationship? Yes  No  
L7 A serious problem with a close friend, neighbour or relative? Yes  No  
L8 Been unemployed / seeking work for more than one month? Yes  No  
L9 Been sacked from your job? Yes  No  
L10 A major financial crisis? Yes  No  
L11 Problems with the Police or a Court appearance? Yes  No  
L12 Had something valuable lost or stolen? Yes  No  
 
Whitely Index 
Below is a list of questions about your health.  For each one, please tick the box indicating how much this is true for you: 
  Not at 
all 
 
A little 
bit 
Moderately 
Quite a 
bit 
 
A great 
deal 
I1 Do you worry a lot about your health?          
         
I2 Do you think there is something seriously wrong with you?          
         
I3 Is it hard for you to forget about yourself and think about all 
sorts of other things? 
         
         
I4 If you feel ill and someone tells you that you are looking 
better, do you become annoyed? 
         
         
I5 Do you find that you are often aware of various things 
happening in your body? 
         
         
I6 Are you bothered by many aches and pains?          
         
I7 Are you afraid of illness?          
         
I8 Do you worry about your health more than most people?          
         
I9 Do you get the feeling that people are not taking your illness 
seriously enough? 
         
         
I10 Is it hard for you to believe the doctor when he/she tells you 
there is nothing for you to worry about? 
         
         
I11 Do you often worry about the possibility that you have a 
serious illness? 
         
         
I12 If a disease is brought to your attention (through the radio, TV, 
newspapers, or someone you know), do you worry about 
getting it yourself? 
         
         
I13 Do you find that you are bothered by many different 
symptoms? 
         
          
I14 Do you often have the symptoms of very serious disease?          
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Somatosensory Amplification Scale 
Please indicate the degree to which each of the following statements are true of you in general. Place a tick by the response 
which best applies to you: 
  
Not at 
all 
 
A little 
bit 
Moderately 
Quite a 
bit 
 
A great 
deal 
J1 When someone else coughs it makes me 
cough too 
         
         
J2 I can’t stand smoke, smog, or other pollutants 
in the air 
         
         
J3 I am often aware of various things happening 
within my body 
         
         
J4 When I bruise myself, it stays noticeable for a 
long time 
         
         
J5 Sudden loud noises bother me          
         
J6 I can sometimes hear my own pulse or my 
heartbeat throbbing in my ear 
         
         
J7 I hate to be too hot or too cold          
         
J8 I am quick to sense the hunger contractions in 
my stomach 
         
         
J9 Even something minor, like an insect bite or 
splinter, really bothers me 
         
         
J10 I can’t stand pain          
         
Dissociative Experiences Scale – Taxon 
The following 8 questions consist of experiences that you may have had in your daily life.  We are interested in how often 
you have these experiences.  It is important, however, that your answers show how often these experiences happen to you 
when you are not under the influence of alcohol or drugs. 
Please determine to what degree the stated experience applies to you, and circle a number to show what percentage of the 
time you have that experience: 
M1 Some people have experience of finding themselves in a place and having no idea how they got there. 
0 10 20 30 40 50 60 70 80 90 100 
Never Always 
M2 Some people are told that they sometimes do not recognise friends or family members. 
0 10 20 30 40 50 60 70 80 90 100 
Never Always 
M3 Some people sometimes have the experience of feeling as though they are standing next to themselves 
or watching themselves so something and they actually see themselves as if they were looking at another 
person. 
0 10 20 30 40 50 60 70 80 90 100 
Never Always 
M4 Some people have the experience of finding new things among their belongings that they do not 
remember buying. 
0 10 20 30 40 50 60 70 80 90 100 
Never Always 
M5 Some people have the experience of feeling that their bosy does not seem to belong to them. 
0 10 20 30 40 50 60 70 80 90 100 
Never Always 
M6 Some people sometimes find that when they are alone they talk out loud to themselves. 
0 10 20 30 40 50 60 70 80 90 100 
Never Always 
M7 Some people find that in one situation they may act so differently compared with another situation that 
they feel almost as if they were two different people. 
0 10 20 30 40 50 60 70 80 90 100 
Never Always 
M8 Some people sometimes find that they hear voices inside their head that tell them to do things or 
comment on things that they are doing. 
0 10 20 30 40 50 60 70 80 90 100 
Never Always 
 
Social Support 
P1 Do you have someone with whom you can discuss personal 
problems or turn to in a time of crisis? 
 
Yes 
  
No 
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Relationship Questionnaire 
Please circle a number on the scale that most closely applies to you: 
Q1  It is easy for me to become emotionally close to others.  I am comfortable depending on them and having 
them depend on me. I don’t worry about being alone or having others not accept me. 
1 2 3 4 5 6 7 
Not at all like me Somewhat like me Very much like me 
Q2 I am uncomfortable getting close to others. I want emotional close relationships, but I find it difficult to 
trust others completely, or to depend on them.  I worry that I will be hurt if I allow myself to become too 
close to others. 
1 2 3 4 5 6 7 
Not at all like me Somewhat like me Very much like me 
Q3 I want to be completely intimate with others, but I often find that others are reluctant to get as close as I 
would like. I am uncomfortable being without close relationships, but I sometimes worry that others don’t 
value me as much as I value them. 
1 2 3 4 5 6 7 
Not at all like me Somewhat like me Very much like me 
Q4 I am comfortable without close emotional relationships.  It is very important to be to feel independent and 
self-sufficient, and I prefer not to depend on others or have others depend on me. 
1 2 3 4 5 6 7 
Not at all like me Somewhat like me Very much like me 
 
Childhood physical and sexual abuse questionnaire: 
We know that many people may have violent and / or unwanted sexual experiences as children. We would like you to help 
us understand these experiences by answering some questions. For each question, please tick one box to show whether 
you have had any such experiences. 
All answers will be kept strictly confidential 
 
When you were a child (16 or under), did an older person do the following 
  Never  Seldom Occasionally Often 
01 Hit, kicked or beat you        
         
02 Seriously threaten your life        
         
03 Insult you, or humiliate you, or try to make you 
feel guilty 
       
       
 
Did an adult or older person ever involve you in any unwanted incidents of the following types before you reached the age of 
16? 
  Never  Once Several Times Often 
04a Touching or fondling your private parts        
         
04b Made you touch them in a sexual way        
         
04c Attempted or completed intercourse        
         
04d Any other unwanted contact        
         
04e Any other unwanted sexual activities that did 
not involve contact? 
       
       
 
Parental Bonding Instrument 
The questions below list various attitudes and behaviours of your MOTHER. As you may remember your mother in your first 
16 years would you place a tick in the most appropriate box next to each question: 
  Very like 
Moderately 
like 
Moderately 
unlike 
Very 
unlike 
R3 She spoke to be in a warm friendly voice        
        
R4 She seemed emotionally cold to me        
         
R5 She appeared to understand my 
problems and worries 
       
       
R6 She enjoyed talking things over with me        
        
R7 She frequently smiled at me        
         
R8 She could make me feel better when I 
was upset 
       
       
R9 She talked with me very little        
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Appendix 3 – North Staffordshire Osteoarthritis Project questionnaire 
Demographic Information 
Part 9 About You: Here are some general questions about yourself. Please follow the instructions and answer ALL of the 
following questions. 
1 What is your date of birth?           
 
2 Are you  Male   Female  
 
3 What is your current marital status? (Please put a cross in one box only) 
Married   Widowed   
Separated   cohabiting   
Divorced    Single  
 
4 Do you live alone? Yes   No  
 
5 What is your current employment status? (Please put a cross in one box only) 
Employed  
Not working due of ill health  
Retired  
Unemployed / seeking work  
Housewife  
Other  
 
10 What is your current smoking status? (Please put a cross in one box only) 
Never smoked   
Previously smoked   
Currently smoking   
 
11. On average, how often do you drink alcohol? (Please put a cross in one box only) 
Daily or most 
days 
 
Once or twice 
a week 
 
Once or twice 
a month 
 
Once or twice 
a year 
 Never 
         
 
12 How old were your when you left school?   years  
 
Social Network 
Part 5 Friends and Family: We are interested in the contact you may have with your friends and family.  Please answer each 
question and put a cross in one box for each line. 
1. How often do you go to religious meetings or services? 
More than once a week Once a week 1 to 3 times per  month Less than once per month Never or almost never 
         
 
2. How many hours each week do you participate in any groups such as social or work group, church-
connected group, self-help group, charity, public service or community group? 
None  
1 to 2 
hours  
3 to 5 
hours  
6 to 10 
hours  
11 to 15 
hours 
16 or 
more hours 
            
 
3. How many living children do you have? 
None  1 to 2  3 to 5  6 or more 
       
 
4. How many of your children do see at least once a month? 
None  1 to 2  3 to 5  6 or more 
       
 
5. Apart from your children, how many relatives do you have with whom you feel close? 
None  1 to 2  3 to 5  6 to 10  10 or more 
         
 
6. How many close relatives do you see at least once a month? 
None  1 to 2  3 to 5  6 to 10  10 or more 
         
 
7. How many close friends do you have? 
None  1 to 2  3 to 5  6 to 10  10 or more 
         
 
8. How many of these friends do you see at least once a month? 
None  1 to 2  3 to 5  6 to 10  10 or more 
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9 Is there any one special person you know that you feel very close to; 
someone you feel you can share confidences and feelings with? 
Yes   No  
      
 
If yes, how often do you see or talk with this person? 
Daily  Weekly  Monthly  
Several 
times a year 
 
Once a year 
or less 
         
 
Hospital Anxiety and Depression Scale 
The next set of questions are about how you feel at the moment.  Please read each item and put a cross next to the reply 
that comes closest to how you have been feeling in the past week. Don’t take too long over your replies; your immediate 
reaction to each item will usually be more accurate than a long thought out response. 
1. I feel tense or ‘wound up’: 
Most of the time A lot of the time 
From time to time, 
occasionally 
Not at all 
            
 
2. I still enjoy the things I used to enjoy: 
Definitely as much Not quite so much Only a little Hardly at all 
            
 
3. I get a sort of frightened feeling as if something awful is about to happen: 
Very definitely and quite badly Yes, but not too badly A little, but it doesn’t worry me Not at all 
            
 
4. I can laugh and see the funny side of things: 
As much as I always could Not quite so much now Definitely not so much now Not at all 
            
 
5. Worrying thoughts go through my mind: 
A great deal of the time A lot of the time Not too often Very little 
            
 
6. I feel cheerful: 
Never Not often Sometimes Most of the time 
            
 
7. I can sit at ease and feel relaxed: 
Definitely Usually Not often Not at all 
            
 
8. I feel as if I am slowed down: 
Nearly all the time Very often Sometimes Not at all 
            
 
9. I get a sort of frightened feeling like ‘butterflies in the stomach: 
Not at all Occasionally Quite often Very often 
            
 
10. I have lost interest in my appearance: 
Definitely 
I don’t take as much care as I 
should 
I may not take quite as much 
care 
I take just as much care as 
ever 
            
 
11. I feel restless as if I have to be on the move: 
Very much indeed Quite a lot Not very much Not at all 
            
 
12. I look forward with enjoyment to things: 
As much as I ever did Rather less that I used to Definitely less than I used to Hardly at all 
            
 
13. I get sudden feelings of panic: 
Very often indeed Quite often Not very often Not at all 
            
 
14. I can enjoy a good book or radio or television programme: 
Often Sometimes Not often Very seldom 
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Illness perceptions questionnaire – revised; personal control scale 
Please put a cross in one box on each line: 
  Strongly 
agree 
 Disagree Neither agree or disagree Agree  
Strongly 
agree 
a There is a lot which I can do to 
control my health 
         
         
b I do will affect whether my 
health gets better or worse 
         
         
f The course of my life depends 
on me 
         
         
g I have the power to influence 
what happens in my life 
         
         
 
Sleep 
Thinking over the past 4 weeks, did you? 
  Not at all  On some nights On most nights 
4a Have trouble falling asleep          
           
4b Wake up several times per night          
           
4c Have trouble staying asleep          
          
4d Wake up after your usual amount of sleep 
feeling tired and worn out 
         
          
 
Pain 
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Table A4.1 Psychological stress and number of pain sites at baseline mediated by dismissing attachment style 
and moderated by childhood abuse and sex 
 
  
B 95% CI P B R
2
 a b Model Fit 
All 
No abuse Indirect 0.001 -0.001 0.009 0.271 0.001 0.213 0.046 0.021   
  Direct 0.450 0.324 0.564 0.001 0.656  (-0.033, 0.122) (-0.041, 0.093) RMSEA 0.036 
  Total 0.451 0.327 0.566 0.001 0.657      SRMR 0.0506 
Abuse Indirect 0.001 -0.003 0.012 0.468 0.001 0.201 0.032 0.019   
  Direct 0.449 0.300 0.593 0.001 0.806  (-0.086, 0.156) (-0.075, 0.112)   
  Total 0.449 0.301 0.594 0.001 0.807        
Frequent Indirect 0.001 -0.001 0.008 0.325 0.001 0.335 0.065 0.012   
Abuse Direct 0.573 0.432 0.708 0.001 0.872  (-0.064, 0.194) (-0.024, 0.048)   
  Total 0.574 0.433 0.708 0.001 0.874        
Males 
No abuse Indirect 0.000 -0.008 0.005 0.842 0.000 0.295 -0.006 0.027   
  Direct 0.531 0.355 0.692 <0.001 0.728  (-0.118, 0.099) (-0.064, 0.124)   
  Total 0.530 0.356 0.689 <0.001 0.728        
Abuse Indirect 0.001 -0.010 0.022 0.598 0.001 0.101 0.060 0.011   
  Direct 0.319 0.088 0.578 0.013 0.575  (-0.104, 0.228) (-0.118, 0.138)   
  Total 0.319 0.090 0.578 0.012 0.576        
Frequent Indirect 0.000 -0.019 0.018 0.916 0.000 0.417 0.042 -0.002   
Abuse Direct 0.664 0.424 0.825 0.001 1.096  (-0.159, 0.247) (-0.147, 0.155)   
  Total 0.664 0.429 0.824 0.001 1.096        
Females 
No abuse Indirect 0.002 -0.007 0.018 0.458 0.003 0.142 0.104 0.020   
  Direct 0.365 0.198 0.543 0.001 0.559  (0.000, 0.214) (-0.075, 0.113)   
  Total 0.367 0.201 0.546 0.001 0.562        
Abuse Indirect 0.000 -0.012 0.016 0.802 0.000 0.313 0.004 0.034   
  Direct 0.562 0.372 0.694 0.001 1.015  (-0.174, 0.185) (-0.092, 0.159)   
  Total 0.562 0.378 0.696 0.001 1.015        
Frequent Indirect 0.000 -0.015 0.020 0.791 0.000 0.281 0.097 0.003   
Abuse Direct 0.503 0.315 0.677 0.001 0.727  (-0.086, 0.264) (-0.116, 0.124)   
  Total 0.503 0.315 0.674 0.001 0.727        
Analysis based on 1,443 participants: No abuse = 702, Abuse = 406, Frequent Abuse = 335.  Males = 611: No abuse = 288, Abuse = 179, Frequent Abuse = 144. Females = 832: 
No abuse = 414, Abuse = 227, Frequent Abuse = 191.  β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006.  
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Table A4.2 Psychological stress and number of pain sites at baseline mediated by social support 
and moderated by childhood abuse and sex 
 
  
β β 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect -0.006 -0.029 0.008 0.369 -0.008 0.213 -0.157 0.035   
  Direct 0.455 0.333 0.572 0.001 0.666  (-0.280, -0.049) (-0.074, 0.117) RMSEA 0.059 
  Total 0.449 0.333 0.566 0.001 0.658      SRMR 0.0472 
Abuse Indirect -0.002 -0.031 0.016 0.677 -0.004 0.202 -0.195 0.012   
  Direct 0.453 0.290 0.591 0.001 0.823  (-0.331, -0.063) (-0.086, 0.1112)   
  Total 0.451 0.297 0.588 0.001 0.819        
Frequent Indirect 0.005 -0.027 0.042 0.699 0.007 0.333 -0.248 -0.018   
Abuse Direct 0.567 0.416 0.701 0.001 0.867  (-0.388, -0.095) (-0.139, 0.107)   
  Total 0.572 0.423 0.699 0.001 0.874        
Males 
No abuse Indirect -0.018 -0.077 0.009 0.244 -0.024 0.303 -0.226 0.078   
  Direct 0.549 0.439 0.663 0.001 0.765  (-0.411, -0.034) (-0.079, 0.204)   
  Total 0.532 0.420 0.645 0.001 0.740        
Abuse Indirect -0.014 -0.079 0.007 0.237 -0.027 0.150 -0.208 0.067   
  Direct 0.396 0.287 0.498 0.002 0.765  (-0.414, 0.018) (-0.065, 0.197)   
  Total 0.382 0.274 0.493 0.001 0.738        
Frequent Indirect 0.030 -0.015 0.136 0.208 0.045 0.296 -0.254 -0.120   
abuse Direct 0.517 0.405 0.649 0.001 0.765  (-0.469, -0.019) (-0.330, 0.104)   
  Total 0.547 0.434 0.670 0.001 0.810        
Females No abuse Indirect -0.001 -0.020 0.011 0.671 -0.001 0.207 -0.081 0.009   
   Direct 0.448 0.385 0.514 <0.001 0.765  (-0.221, 0.051) (-0.126, 0.115)   
  Total 0.447 0.383 0.512 <0.001 0.763        
Abuse Indirect -0.011 -0.006 0.059 0.224 -0.017 0.231 -0.179 -0.059   
  Direct 0.467 0.375 0.552 0.001 0.765  (-0.363, -0.028) (-0.193, 0.061)   
  Total 0.478 0.391 0.561 0.001 0.782        
Frequent Indirect -0.007 -0.054 0.022 0.490 -0.011 0.292 -0.238 0.031   
abuse Direct 0.520 0.440 0.611 <0.001 0.765  (-0.421, -0.045) (-0.102, 0.156)   
  Total 0.512 0.421 0.606 <0.001 0.754        
Analysis based on 1,443 participants: No abuse = 702, Abuse = 406, Frequent Abuse = 335.  Males = 611: No abuse = 288, Abuse = 179, Frequent Abuse = 144. Females = 832: 
No abuse = 414, Abuse = 227, Frequent Abuse = 191.  β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006.     
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Table A4.3 Psychological stress and number of pain sites at baseline mediated by health anxiety 
and moderated by childhood abuse and sex 
 
  
β 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect 0.000 -0.003 0.009 0.532 0.000 0.207 0.015 0.018   
  Direct 0.445 0.300 0.574 0.001 0.659  (-0.080, 0.115) (-0.061, 0.102) RMSEA 0.038 
  Total 0.445 0.301 0.576 0.001 0.659      SRMR 0.0516 
Abuse Indirect -0.002 -0.027 0.003 0.362 -0.004 0.164 0.056 -0.038   
  Direct 0.405 0.198 0.588 0.001 0.723  (-0.059, 0.190) (-0.149, 0.084)   
  Total 0.403 0.194 0.588 0.001 0.720        
Frequent Indirect -0.002 -0.023 0.008 0.519 -0.002 0.300 -0.020 0.082   
Abuse Direct 0.548 0.373 0.707 0.001 0.812  (-0.154, 0.119) (-0.036, 0.219)   
  Total 0.546 0.373 0.705 0.001 0.810        
Males 
No abuse Indirect 0.002 -0.005 0.020 0.393 0.003 0.340 -0.067 -0.027   
  Direct 0.577 0.401 0.709 0.001 0.806  (-0.201, 0.064) (-0.131, 0.088)   
  Total 0.579 0.405 0.708 0.001 0.809        
Abuse Indirect -0.006 -0.090 0.029 0.611 -0.012 0.059 0.242 -0.025   
  Direct 0.253 -0.056 0.598 0.120 0.484  (0.007, 0.474) (-0.204, 0.198)   
  Total 0.247 -0.055 0.606 0.119 0.472        
Frequent Indirect 0.002 -0.012 0.045 0.403 0.002 0.334 0.039 0.043   
Abuse Direct 0.604 0.337 0.819 0.001 0.894  (-0.196, 0.272) (-0.164, 0.224)   
  Total 0.606 0.346 0.822 0.001 0.896        
Females 
No abuse Indirect 0.006 -0.003 0.038 0.220 0.009 0.105 0.094 0.065   
  Direct 0.292 0.064 0.558 0.019 0.439  (-0.043, 0.242) (-0.051, 0.201)   
  Total 0.298 0.068 0.560 0.017 0.449        
Abuse Indirect 0.000 -0.014 0.016 0.754 0.000 0.244 -0.004 -0.043   
  Direct 0.484 0.227 0.676 0.003 0.815  (-0.154, 0.163) (-0.192, 0.120)   
  Total 0.485 0.232 0.676 0.002 0.815        
Frequent Indirect -0.009 -0.050 0.008 0.212 -0.014 0.281 -0.079 0.119   
Abuse Direct 0.510 0.259 0.716 0.001 0.768  (-0.242, 0.106) (-0.063, 0.303)   
  Total 0.501 0.247 0.704 0.001 0.754        
Analysis based on 906 participants:  No abuse = 456, Abuse = 211, Frequent Abuse = 239. Males = 379: No abuse = 187, Abuse = 89, Frequent Abuse = 103. Females = 527: 
No abuse = 269, Abuse = 122, Frequent Abuse = 136. β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006. 
 303 
Table A4.4 Psychological stress and number of pain sites at baseline mediated by somatosensory amplification 
and moderated by childhood abuse and sex 
 
  
B 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect 0.000 -0.010 0.008 0.942 0.000 0.206 -0.077 0.001   
  Direct 0.445 3.010 0.577 0.001 0.660  (-0.184, 0.033) (-0.084, 0.089) RMSEA 0.037 
  Total 0.445 0.302 0.577 0.001 0.659      SRMR 0.0502 
Abuse Indirect -0.001 -0.019 0.007 0.659 -0.001 0.164 -0.044 0.014   
  Direct 0.404 0.194 0.587 0.001 0.723  (-0.187, 0.121) (-0.099, 0.136)   
  Total 0.403 0.195 0.586 0.001 0.722        
Frequent Indirect 0.000 -0.006 0.014 0.584 0.000 0.294 -0.014 -0.023   
Abuse Direct 0.547 0.374 0.706 0.001 0.811  (-0.172, 0.145) (-0.132, 0.082)   
  Total 0.547 0.375 0.707 0.001 0.811        
Males 
No abuse Indirect -0.004 -0.038 0.021 0.757 -0.006 0.341 -0.210 0.020   
  Direct 0.584 0.405 0.722 0.001 0.818  (-0.344, -0.070) (-0.113, 0.142)   
  Total 0.580 0.405 0.709 0.001 0.812        
Abuse Indirect 0.004 -0.016 0.064 0.449 0.007 0.066 0.109 0.036   
  Direct 0.255 -0.071 0.618 0.134 0.484  (-0.106, 0.338) (-0.167, 0.222)   
  Total 0.259 -0.047 0.611 0.104 0.491        
Frequent Indirect -0.002 -0.046 0.023 0.801 -0.003 0.333 0.107 -0.016   
Abuse Direct 0.609 0.341 0.824 0.001 0.901  (-0.154, 0.334) (-0.194, 0.151)   
  Total 0.607 0.352 0.827 0.001 0.898        
Females 
No abuse Indirect 0.000 -0.010 0.020 0.762 0.000 0.100 0.047 0.007   
  Direct 0.298 0.070 0.560 0.016 0.449  (-0.107, 0.212) (-0.114, 0.135)   
  Total 0.298 0.071 0.557 0.016 0.449        
Abuse Indirect 0.000 -0.032 0.024 0.934 -0.001 0.242 -0.137 0.003   
  Direct 0.483 0.222 0.678 0.003 0.813  (-0.314, 0.081) (-0.145, 0.156)   
  Total 0.483 0.228 0.674 0.003 0.812        
Frequent Indirect 0.004 -0.015 0.049 0.458 0.006 0.267 -0.124 -0.032   
Abuse Direct 0.499 0.244 0.709 0.001 0.750  (-0.326, 0.073) (-0.212, 0.129)   
  Total 0.503 0.246 0.706 0.001 0.756        
Analysis based on 906 participants:  No abuse = 456, Abuse = 211, Frequent Abuse = 239. Males = 379: No abuse = 187, Abuse = 89, Frequent Abuse = 103. Females = 527: 
No abuse = 269, Abuse = 122, Frequent Abuse = 136. β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006. 
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Table A4.5 Psychological stress and number of pain sites at baseline mediated by dissociation 
and moderated by childhood abuse and sex 
 
  
B 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect 0.000 -0.003 0.007 0.559 0.000 0.206 -0.007 -0.018   
  Direct 0.445 0.299 0.577 0.001 0.659  (-0.095, 0.079) (-0.018, -0.100) RMSEA 0.039 
  Total 0.445 0.300 0.577 0.001 0.660  
  
SRMR 0.0511 
Abuse Indirect -0.002 -0.028 0.014 0.592 -0.004 0.162 0.140 -0.014   
  Direct 0.403 0.199 0.585 0.001 0.720  (-0.023, 0.310) (-0.134, 0.107)   
  Total 0.401 0.194 0.583 0.001 0.716  
  
  
Frequent Indirect 0.000 -0.002 0.007 0.481 0.000 0.294 -0.016 -0.015   
Abuse Direct 0.547 0.373 0.706 0.001 0.811  (-0.103, 0.073) (-0.089, 0.095)   
  Total 0.547 0.374 0.706 0.001 0.812  
  
  
Males 
No abuse Indirect 0.000 -0.013 0.009 0.965 0.000 0.340 -0.021 0.012   
  Direct 0.551 0.403 0.709 0.001 0.738  (-0.153, 0.103) (-0.125, 0.177)   
  Total 0.551 0.406 0.708 0.001 0.737  
  
  
Abuse Indirect -0.019 -0.102 0.008 0.203 -0.035 0.073 0.169 -0.112   
  Direct 0.268 -0.049 0.605 0.096 0.503  (-0.098, 0.399) (-0.278, 0.116)   
  Total 0.249 -0.082 0.601 0.145 0.467  
  
  
Frequent Indirect 0.000 -0.013 0.023 0.835 0.000 0.333 0.022 0.003   
Abuse Direct 0.607 0.345 0.829 0.001 0.899  (-0.150, 0.224) (-0.130, 0.156)   
  Total 0.607 0.351 0.828 0.001 0.899  
  
  
Females No abuse Indirect 0.000 -0.011 0.008 0.986 0.000 0.099 0.002 -0.034   
 
  Direct 0.297 0.067 0.562 0.020 0.447  (-0.117, 0.139) (-0.128, 0.085)   
  Total 0.297 0.064 0.559 0.021 0.447  
  
  
Abuse Indirect 0.008 -0.008 0.062 0.279 0.013 0.248 0.124 0.061   
  Direct 0.477 0.219 0.678 0.001 0.805  (-0.114, 0.368) (-0.082, 0.220)   
  Total 0.485 0.235 0.678 0.001 0.818  
  
  
Frequent Indirect 0.001 -0.009 0.009 0.622 0.001 0.266 -0.053 -0.010   
Abuse Direct 0.501 0.236 0.702 0.001 0.756  (-0.155, 0.063) (-0.099, 0.140)   
  Total 0.501 0.242 0.705 0.001 0.757        
Analysis based on 906 participants:  No abuse = 456, Abuse = 211, Frequent Abuse = 239. Males = 379: No abuse = 187, Abuse = 89, Frequent Abuse = 103. Females = 527: 
No abuse = 269, Abuse = 122, Frequent Abuse = 136. β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006. 
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Table A4.6 Psychological stress and number of pain sites at follow up mediated by secure attachment style 
and moderated by childhood abuse and sex 
 
  
β β 95% CI P B R
2
 a B Model fit 
All 
No abuse Indirect -0.005 -0.027 0.012 0.543 -0.007 0.367 -0.203 0.024   
  Direct 0.288 0.156 0.430 <0.001 0.444  (-0.318, -0.088) (-0.065, 0.105) RMSEA 0.027 
  Total 0.283 0.149 0.423 <0.001 0.436    SRMR 0.0535 
Abuse Indirect -0.014 -0.055 0.002 0.111 -0.022 0.333 -0.172 0.08   
  Direct 0.318 0.122 0.533 0.001 0.517  (-0.319, -0.017) (-0.032, 0.186)   
  Total 0.305 0.114 0.529 0.002 0.495      
Frequent Indirect -0.004 -0.063 0.047 0.806 -0.006 0.400 -0.442 0.010   
Abuse Direct 0.110 -0.041 0.276 0.154 0.161  (-0.586, -0.243) (-0.100, 0.129)   
  Total 0.106 -0.036 0.260 0.145 0.155      
Males 
No abuse Indirect -0.019 -0.068 0.006 0.151 -0.027 0.264 -0.241 0.079   
  Direct 0.379 0.150 0.602 0.004 0.539  (-0.404, -0.066) (-0.042, 0.200)   
  Total 0.360 0.130 0.585 0.004 0.512        
Abuse Indirect -0.019 -0.124 0.009 0.181 -0.030 0.348 -0.211 0.09   
  Direct 0.370 0.082 0.692 0.010 0.585  (-0.467, 0.018) (-0.087, 0.294)   
  Total 0.350 0.081 0.667 0.010 0.555        
Frequent Indirect -0.002 -0.079 0.066 0.809 -0.003 0.424 -0.343 0.006   
Abuse Direct 0.174 -0.104 0.488 0.187 0.248  (-0.576, -0.078) (-0.168, 0.183)   
  Total 0.172 -0.077 0.475 0.169 0.245        
Females 
No abuse Indirect 0.002 -0.021 0.027 0.768 0.003 0.469 -0.172 -0.011   
  Direct 0.231 0.086 0.388 0.002 0.378  (-0.322, -0.015) (-0.121, 0.117)   
  Total 0.232 0.096 0.389 0.001 0.381        
Abuse Indirect -0.015 -0.073 0.004 0.160 -0.025 0.323 -0.160 0.092   
  Direct 0.213 -0.060 0.483 0.128 0.359  (-0.345, 0.043) (-0.044, 0.224)   
  Total 0.198 -0.074 0.464 0.143 0.334        
Frequent Indirect -0.006 -0.108 0.083 0.824 -0.010 0.389 -0.494 0.013   
Abuse Direct 0.067 -0.146 0.340 0.533 0.107  (-0.684, -0.240) (-0.161, 0.197)   
  Total 0.060 -0.134 0.282 0.548 0.097        
Analysis based on 737 participants:  No abuse = 342, Abuse = 225, Frequent Abuse = 170. Males = 330: No abuse = 151, Abuse = 102, Frequent Abuse = 77. Females = 407: 
No abuse = 191, Abuse = 123, Frequent Abuse = 93. β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; R
2 
= multiple squared correlation; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical 
value p<0.006. 
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Table A4.7 Psychological stress and number of pain sites at follow up mediated by social support 
and moderated by childhood abuse and sex 
 
  
β β 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect 0.011 -0.023 0.073 0.521 0.018 0.369 -0.325 -0.035   
  Direct 0.269 0.138 0.409 0.001 0.419  (-0.504, -0.123) (-0.167, 0.088) RMSEA 0.028 
  Total 0.281 0.143 0.415 0.001 0.437      SRMR 0.0548 
Abuse Indirect 0.001 -0.016 0.036 0.654 0.002 0.332 -0.133 -0.009   
  Direct 0.307 0.093 0.529 0.006 0.513  (-0.342, 0.041) (-0.156, 0.114)   
  Total 0.308 0.098 0.529 0.005 0.515        
Frequent Indirect -0.016 -0.070 0.030 0.397 -0.024 0.401 -0.357 0.044   
Abuse Direct 0.124 -0.034 0.289 0.124 0.186  (-0.526, -0.176) (-0.090, 0.159)   
  Total 0.108 -0.038 0.256 0.142 0.162        
Males 
No abuse Indirect 0.064 -0.017 0.236 0.142 0.093 0.276 -0.485 -0.133   
  Direct 0.281 0.058 0.502 0.017 0.405  (-0.680, -0.152) (-0.356, 0.051)   
  Total 0.346 0.091 0.547 0.014 0.498        
Abuse Indirect 0.007 -0.018 0.092 0.503 0.012 0.377 -0.048 -0.146   
  Direct 0.335 0.068 0.651 0.011 0.548  (-0.344, 0.175) (-0.363, 0.014)   
  Total 0.342 0.071 0.646 0.013 0.560        
Frequent Indirect -0.022 -0.166 0.028 0.285 -0.032 0.424 -0.366 0.061   
abuse Direct 0.198 -0.099 0.546 0.201 0.287  (-0.672, -0.113) (-0.123, 0.250)   
  Total 0.175 -0.083 0.494 0.180 0.255        
Females 
No abuse Indirect -0.005 -0.048 0.010 0.395 -0.008 0.472 -0.131 0.039   
  Direct 0.238 0.092 0.387 0.001 0.392  (-0.338, 0.054) (-0.107, 0.186)   
  Total 0.233 0.091 0.383 0.001 0.383        
Abuse Indirect -0.021 -0.131 0.003 0.124 -0.036 0.323 -0.194 0.106   
  Direct 0.246 -0.062 0.519 0.118 0.424  (-0.542, 0.042) (-0.060, 0.275)   
  Total 0.225 -0.067 0.487 0.126 0.388        
Frequent Indirect -0.013 -0.090 0.058 0.528 -0.022 0.39 -0.343 0.038   
abuse Direct 0.074 -0.139 0.309 0.481 0.124  (-0.578, -0.094) (-0.173, 0.199)   
  Total 0.061 -0.134 0.276 0.538 0.102        
Analysis based on 737 participants:  No abuse = 342, Abuse = 225, Frequent Abuse = 170. Males = 330: No abuse = 151, Abuse = 102, Frequent Abuse = 77. Females = 407: 
No abuse = 191, Abuse = 123, Frequent Abuse = 93. β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; R
2 
= multiple squared correlation; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical 
value p<0.006.  
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Table A4.8 Psychological stress and number of pain sites at follow up mediated by health anxiety 
and moderated by childhood abuse and sex 
 
  
β 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect -0.006 -0.032 0.010 0.376 -0.011 0.200 -0.046 0.132   
  Direct 0.423 0.233 0.585 0.001 0.734  (-0.169, 0.099) (0.018, 0.258) RMSEA 0.029 
  Total 0.417 0.221 0.582 0.001 0.723      SRMR 0.0503 
Abuse Indirect 0.000 -0.029 0.016 0.861 -0.001 0.312 0.047 -0.008   
  Direct 0.559 0.232 0.737 0.001 1.106  (-0.118, 0.252) (-0.192, 0.148)   
  Total 0.559 0.232 0.739 0.002 1.105        
Frequent Indirect 0.001 -0.015 0.049 0.602 0.002 0.071 0.016 0.091   
Abuse Direct 0.225 -0.003 0.428 0.052 0.337  (-0.144, 0.196) (-0.094, 0.334)   
  Total 0.226 -0.012 0.428 0.060 0.339        
Males 
No abuse Indirect -0.012 -0.056 0.006 0.141 -0.019 0.130 -0.128 0.095   
  Direct 0.357 0.081 0.611 0.009 0.569  (-0.294, .067) (-0.089, 0.246)   
  Total 0.345 0.074 0.606 0.010 0.550        
Abuse Indirect 0.000 -0.051 0.033 0.948 -0.001 0.419 0.026 -0.013   
  Direct 0.644 0.297 0.887 0.001 0.159  (-0.231, 0.331) (-0.285, 0.175)   
  Total 0.643 0.289 0.883 0.001 1.587        
Frequent Indirect -0.003 -0.091 0.029 0.623 -0.004 0.111 0.059 -0.055   
Abuse Direct 0.315 -0.121 0.621 0.137 0.358  (-0.315, 0.374) (-0.282, 0.204)   
  Total 0.312 -0.113 0.611 0.134 0.355        
Females 
No abuse Indirect 0.006 -0.015 0.082 0.408 0.011 0.264 0.045 0.130   
  Direct 0.474 0.198 0.675 0.003 0.879  (-0.142, 0.274) (-0.043, 0.311)   
  Total 0.480 0.204 0.675 0.004 0.890        
Abuse Indirect 0.000 -0.041 0.085 0.764 0.001 0.150 0.071 0.006   
  Direct 0.356 -0.073 0.749 0.114 0.516  (-0.168, 0.407) (-0.276, 0.332)   
  Total 0.357 -0.067 0.745 0.102 0.517        
Frequent Indirect -0.011 -0.105 0.019 0.305 -0.021 0.064 -0.067 0.162   
Abuse Direct 0.193 -0.138 0.487 0.229 0.374  (-0.269, 0.180) (-0.108, 0.444)   
  Total 0.182 -0.153 0.471 0.272 0.353        
Analysis based on 468 participants:  No abuse = 226, Abuse = 116, Frequent Abuse 126. Males = 201: No abuse = 96, Abuse = 47, Frequent Abuse = 58. Females = 267, No 
abuse = 130, Abuse = 69), Frequent Abuse = 68). β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006. 
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Table A4.9 Psychological stress and number of pain sites at follow up mediated by somatosensory amplification 
and moderated by childhood abuse and sex 
 
  
B 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect -0.009 -0.040 0.009 0.252 -0.015 0.200 -0.069 0.125   
  Direct 0.427 0.240 0.595 0.001 0.737  (-0.210, 0.089) (0.006, 0.260) RMSEA 0.029 
  Total 0.419 0.23 0.584 0.001 0.723    SRMR 0.0480 
Abuse Indirect -0.005 -0.068 0.011 0.445 -0.011 0.319 0.14 -0.038   
  Direct 0.569 0.250 0.746 0.001 1.157  (-0.051, 0.357) (-0.231, 0.127)   
  Total 0.564 0.251 0.740 0.002 1.146      
Frequent Indirect 0.001 -0.015 0.031 0.643 0.001 0.061 0.094 0.009   
Abuse Direct 0.221 -0.019 0.424 0.073 0.332  (-0.106, 0.289) (-0.142, 0.154)   
  Total 0.222 -0.013 0.423 0.063 0.334      
Males 
No abuse Indirect -0.017 -0.082 0.007 0.173 -0.026 0.140 -0.140 0.119   
  Direct 0.367 0.101 0.635 0.005 0.582  (-0.315, 0.034) (-0.095, 0.330)   
  Total 0.351 0.087 0.611 0.009 0.556      
Abuse Indirect 0.004 -0.031 0.076 0.469 0.009 0.418 0.133 0.026   
  Direct 0.638 0.260 0.872 0.001 1.584  (-0.141, 0.457) (-0.261, 0.270)   
  Total 0.642 0.298 0.886 <0.001 1.593      
Frequent Indirect -0.017 -0.168 0.034 0.460 -0.019 0.113 0.249 -0.068   
Abuse Direct 0.323 -0.132 0.613 0.142 0.367  (-0.118, 0.532) (-0.325, 0.215)   
  Total 0.306 -0.099 0.606 0.124 0.348      
Females 
No abuse Indirect 0.000 -0.034 0.049 0.904 0.001 0.259 0.004 0.112   
  Direct 0.479 0.200 0.678 0.003 0.883  (-0.234, 0.266) (-0.042, 0.279)   
  Total 0.480 0.199 0.672 0.004 0.884      
Abuse Indirect -0.006 -0.109 0.018 0.504 -0.009 0.155 0.104 -0.06   
  Direct 0.366 -0.093 0.716 0.141 0.544  (-0.165, 0.438) (-0.293, 0.205)   
  Total 0.360 -0.080 0.702 0.122 0.535      
Frequent Indirect -0.003 -0.068 0.016 0.507 -0.006 0.045 -0.058 0.052   
Abuse Direct 0.181 -0.170 0.467 0.296 0.347  (-0.320, 0.185) (-0.142, 0.229)   
  Total 0.178 -0.156 0.459 0.279 0.342      
Analysis based on 468 participants:  No abuse = 226, Abuse = 116, Frequent Abuse 126. Males = 201: No abuse = 96, Abuse = 47, Frequent Abuse = 58. Females = 267, No 
abuse = 130, Abuse = 69), Frequent Abuse = 68). β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006. 
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Table A4.10 Psychological stress and number of pain sites at follow up mediated by dissociation 
and moderated by childhood abuse and sex 
 
  
B 95% CI P B R
2
 a b Model fit 
All 
No abuse Indirect 0.000 -0.011 0.012 0.829 0.000 0.182 -0.077 -0.003   
  Direct 0.418 0.228 0.586 0.001 0.724  (-0.180, 0.054) (-0.114, 0.129) RMSEA 0.032 
  Total 0.418 0.225 0.585 0.001 0.724      SRMR 0.0503 
Abuse Indirect -0.001 -0.052 0.027 0.728 -0.002 0.310 0.091 -0.011   
  Direct 0.559 0.248 0.735 0.002 1.098  (-0.129, 0.293) (-0.211, 0.208)   
  Total 0.558 0.236 0.734 0.002 1.096        
Frequent Indirect -0.001 -0.013 0.007 0.753 -0.001 0.064 0.021 -0.025   
Abuse Direct 0.227 -0.011 0.430 0.061 0.339  (-0.118, 0.151) (-0.130, 0.120)   
  Total 0.227 -0.008 0.430 0.057 0.339        
Males 
No abuse Indirect -0.003 -0.038 0.018 0.564 -0.005 0.120 -0.123 0.025   
  Direct 0.346 0.068 0.609 0.012 0.553  (-0.240, 0.031) (-0.157, 0.241)   
  Total 0.343 0.075 0.603 0.009 0.548        
Abuse Indirect -0.005 -0.167 0.050 0.600 -0.013 0.421 0.160 -0.033   
  Direct 0.650 0.330 0.893 0.001 1.587  (-0.124, 0.444) (-0.403, 0.346)   
  Total 0.644 0.312 0.877 0.001 1.574        
Frequent Indirect 0.000 -0.340 0.043 0.990 0.000 0.111 0.018 0.022   
Abuse Direct 0.310 -0.096 0.628 0.124 0.351  (-0.225, 0.323) (-0.171, 0.295)   
  Total 0.311 -0.096 0.619 0.128 0.351        
Females 
No abuse Indirect 0.001 -0.010 0.023 0.446 0.002 0.246 -0.040 -0.025   
  Direct 0.482 0.201 0.677 0.002 0.893  (-0.215, 0.194) (-0.179, 0.146)   
  Total 0.483 0.21 0.676 0.001 0.894        
Abuse Indirect -0.001 -0.039 0.044 0.913 -0.001 0.151 0.02 -0.041   
  Direct 0.354 -0.093 0.701 0.129 0.518  (-0.353, 0.292) (-0.221, 0.178)   
  Total 0.353 0.075 0.700 0.114 0.517        
Frequent Indirect 0.001 -0.009 0.024 0.442 0.002 0.042 -0.030 -0.038   
Abuse Direct 0.173 -0.160 0.458 0.298 0.336  (-0.187, 0.219) (-0.173, 0.151)   
  Total 0.174 -0.158 0.456 0.283 0.338        
Analysis based on 468 participants:  No abuse = 226, Abuse = 116, Frequent Abuse 126. Males = 201: No abuse = 96, Abuse = 47, Frequent Abuse = 58. Females = 267, No 
abuse = 130, Abuse = 69), Frequent Abuse = 68). β = Standardized regression coefficient; 95% C.I. = Bias corrected confidence intervals based on bootstrap of 3000; B = 
Unstandardized regression coefficient; a = path from psychological stress to mediator; b = path from mediator to number of pain sites, critical value p<0.006. 
 310 
 
Appendix 5 – Surgery read codes excluded 
Category Read Code Read Code Term 
Dermalogical 7G2E Dressing of skin or wound 
Feet 7 Operations, procedures, sites 
Endocrine 7135 Biopsy of breast 
Eye Op 7203 Attention to prosthesis of eye 
Mouth Op 7512 Simple dental extraction 
Nervous Sys 70560 Carpal tunnel release 
Nervous Sys 70580 Cubital tunnel release 
Nervous Sys 70652 Nerve conduction studies 
Endocrine 71350 Needle guided breast biopsy 
Eye Op 72110 Excision of lesion of canthus 
Eye Op 72122 Cryotherapy to lesion of eyelid 
Eye Op 72126 Incision and curettage of meibomian cyst 
Eye Op 72131 Blepharoplasty of upper eyelid 
Eye Op 72310 Recession med rectus eye NEC 
Eye Op 72462 Removal of suture from cornea 
Eye Op 72744 Fluorescein angiography of eye 
Ear Op 73050 Irrig ext aud canal remov wax 
Ear Op 73064 Irrigation ext aud canal NEC 
Mouth Op 75121 Dental clearance NEC 
Mouth Op 75140 Apicectomy of tooth 
Digestive 77352 Injection of sclerosing substance into haemorrhoid 
Genital F upper 7E005 Cervical polypectomy 
Genital F upper 7E034 Colposcopy of cervix 
Genital F upper 7E035 Colposcopic biopsy cervix 
Genital F upper 7E094 Introduction of Mirena coil 
Nervous Sys 704A Therapeutic epidural injection 
Nervous Sys 7063q Chemical sympathectomy NEC 
Digestive 773A1 Drainage of perianal abscess 
Artery 7A551 Monitoring arterial pressure 
Urinary 7B2B2 Removal of urethral catheter 
Urinary 7B2Bz Ureth catheterisation blad NOS 
Urinary 7B2C1 Change of suprapubic catheter 
Urinary 7B2C9 Insertion suprapubic catheter 
Genital F lower 7D011 Marsupialisation of Bartholin gland 
Genital F lower 7D1B Intro support pess into vagina 
Genital F lower 7D1C2 Colposcopy NEC 
Genital F upper 7E0F1 Endometrial biopsy 
Genital F upper 7E2A2 Cervical smear taken 
Dermalogical 7G033 Excision lesion of skin NEC 
Dermalogical 7G03312 Excision of papilloma 
Dermalogical 7G035 Ligation of skin tag 
Dermalogical 7G037 Excision of sebaceous cyst NEC 
Dermalogical 7G03C Excision mole skin head/neck 
Dermalogical 7G05B Excision biopsy of skin lesion 
Dermalogical 7G05z Excision of skin lesion NOS 
Dermalogical 7G061 Curett cautery lesion skin NEC 
Dermalogical 7G091 Cryotherapy skin lesion NEC 
Dermalogical 7G0Cz Other biopsy of skin NOS 
Dermalogical 7G22 Removal of suture of skin 
Dermalogical 7G255 Piercing of earlobe 
Dermalogical 7G2A3 Inject therap subst subcut NEC 
Dermalogical 7G2A5 Insertion of testosterone implant 
Dermalogical 7G2A6 Insertion of hormone implant 
Dermalogical 7G2E3 Dressing of skin NEC 
Dermalogical 7G2E5 Dressing of skin ulcer NEC 
Dermalogical 7G2E9 Attention dressing of skin NEC 
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Category Read Code Read Code Term 
Dermalogical 7G2F1 Exploration of skin wound NEC 
Dermalogical 7G321 Removal of nail NEC 
Dermalogical 7G64 Excision Sebaceous Cyst 
Dermalogical 7G65 Excision Lipoma 
Dermalogical 7G67 Excision Papilloma 
Soft Tissue 7H372 Excision of ganglion of knee 
Soft Tissue 7H37z Excision of ganglion NOS 
Soft Tissue 7H62 Excision or biopsy of lymph node 
Soft Tissue 7H626 Excis/biop inguinal lymph node 
Soft Tissue 7H629 Supraclavicular lymph node biopsy 
Bone 7J461 Injection around spinal facet NEC 
Bone 7J5 Removal Of Foreign Bodies NOS 
Bone 7K1L1 Manipulation of fracture of bone NEC 
Bone 7K6a9 MUA - shoulder joint 
Bone 7K6aC MUA - hip joint 
Bone 7K6F5 Pry opn red disloc alone 
Bone 7K6Z0 Aspiration of joint 
Bone 7K6Z2 Inject therap subst in joint 
Bone 7K6Z3 Injection into joint NEC 
Bone 7K6Z4 Injection into temporomandibular joint 
Bone 7K6Z5 Injection of steroid into shoulder joint 
Bone 7K6Z7 Injection of steroid into knee joint 
Bone 7K6Z8 Aspiration of fluid from knee joint 
Injection 7L11 Injection of therapeutic substance 
Injection 7L121 Intravenous pyelography 
Injection 7L17 Blood withdrawal 
Injection 7L18 Intramuscular injection 
Injection 7L19 Subcutaneous injection 
Haemodialysis 7L1A2 Haemodialysis NEC 
Immobilise 7L1F6 Application of functional brace 
Immobilise 7L1G0 Application of splint NEC 
Immobilise 7L1G7 Fitting of cervical collar 
Heart 7L1H0 Direct current cardioversion 
Heart 7L1H1 External cardioversion NEC 
Organ Not Spec 7M0G5 Drainage of cyst NEC 
Anaesthetic 7M340 Nerve block NEC 
Anaesthetic 7M371 Radiotherapy NEC 
Op Site 7N131 [SO]Skin of eyebrow 
Op Site 7N133 [SO]Skin of eyelid 
Op Site 7N710 [SO]Skin of scalp 
Proc Complic SP001 Mechanical complication of cardiac pacemaker 
Proc Complic SP047 Breakage of prosthesis 
Proc Complic SP079 Problem with vaginal pessary 
Post Op SP122 Post operative DVT 
Post Op SP212 Post-operative haematoma formation 
Post Op SP23z Delayed healing surgical wound 
Post Op SP250 Postop. stitch abscess 
Post Op SP255 Postop. wound infectionunspec 
Post Op SP257 Post-op wound infectn-superfic 
Post Op SP2y2 Postoperative pain 
Post Op SP320 Phlebitis after infusion 
Injury Poisoning U6000 [X] Adv react to penicillins 
Injury Poisoning U6051 [X] Adverse react to aspirin 
Injury Poisoning U6053 [X]Ad reac non-ster ant-inflam 
Injury Poisoning U60G0 [X]Ad reac loc antinf/infl NOS 
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Congress, Milan. 
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